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7) ABSTRACT

A luteum function evaluation apparatus includes a body tem-
perature obtainment unit that obtains basal body temperature
data including information of basal body temperature mea-
surement values, a menstrual cycle obtainment unit that
obtains information of a menstruation start day and a men-
struation end day corresponding to the menstruation start day,
an evaluation unit that evaluates luteum function based on the
basal body temperature measurement values, and an output
unit that outputs a luteum function evaluation result from the
evaluation unit.
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LUTEUM FUNCTION EVALUATION
APPARATUS, LUTEUM FUNCTION
EVALUATION SYSTEM, AND CONTROL
METHOD THEREOF

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to apparatuses that
evaluate luteum function, and particularly relates to appara-
tuses that evaluate luteum function based on a basal body
temperature.

[0003] The present invention also relates to programs for
causing a computer to execute a method that evaluates luteum
function based on a basal body temperature.

[0004] 2. Description of the Related Art

[0005] Services for predicting a woman’s ovulation days,
menstruation days, and so on have thus far been offered as
services related to the woman’s basal body temperature. JP
2008-264352A, for example, discloses this type of technique,
in which a biphasic nature of the body temperature during a
menstrual cycle is estimated based on body temperature
detection data obtained over multiple days.

[0006] Meanwhile, JP 2010-502338 A discloses providing
information regarding the fertility of a female mammal by
taking a plurality of temperatures from the female mammal,
obtaining a representative temperature value that is neither a
maximum value nor a minimum value from the plurality of
temperatures, and analyzing that representative temperature
value.

[0007] However, the aforementioned conventional tech-
niques do not provide information related to the evaluation of
luteum function. Accordingly, it has been necessary for a user
to request a doctor’s examination in the case where the user
desires to obtain knowledge regarding her luteumn function.
For this reason, there has been demand for a technique
capable of evaluating luteum function with ease.

SUMMARY OF THE INVENTION

[0008] Accordingly, preferred embodiments of the present
invention provide an apparatus that enables a user to easily
obtain knowledge regarding luteum function.

[0009] A luteum function evaluation apparatus according
to an aspect of various preferred embodiments of the present
invention includes a body temperature obtainment unit that
obtains basal body temperature data of a measurement sub-
ject including information of basal body temperature mea-
surement values from a plurality of days, a menstrual cycle
obtainment unit that obtains information of a menstruation
start day included in the plurality of days and a menstruation
end day corresponding to the menstruation start day, an evalu-
ation unit that evaluates luteum function based on a plurality
of basal body temperature measurement values measured on
different days within a period spanning from the menstrua-
tion start day to the menstruation end day, and an output unit
that outputs a luteum function evaluation result from the
evaluation unit.

[0010] Theluteum function evaluation apparatus according
to this aspect of various preferred embodiments of the present
invention evaluates luteum function based on the basal body
temperature measurement values of the measurement subject
from a plurality of days and outputs the evaluation result.
Through this, the luteum function evaluation result is pre-
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sented to the measurement subject. Accordingly, a user can
easily obtain knowledge regarding her luteum function.
[0011] Inthe luteum function evaluation apparatus accord-
ing to an aspect of various preferred embodiments of the
present invention, the evaluation unit preferably evaluates the
luteum function according to a plurality of evaluation levels
including at least “normal” and “insufficient™.

[0012] Theluteum function evaluation apparatus according
to this aspect of various preferred embodiments of the present
invention can evaluate the measurement subject’s luteum
function as normal or as not normal (insufficient). Accord-
ingly, a user can easily obtain knowledge as to whether or not
her luteum function is normal.

[0013] Note that in the present specification, luteum func-
tion being “insufficient” includes all states in which luteum
function is not evaluated as normal, regardless of whether or
not ovulation is occurring, for example.

[0014] Inthe luteum function evaluation apparatus accord-
ing to an aspect of various preferred embodiments of the
present invention, in the case where the luteum function has
been evaluated as “insufficient”, the evaluation unit prefer-
ably further estimates whether or not ovulation is occurring
based on the plurality of basal body temperature measure-
ment values, and preferably further divides the evaluation of
insufficient into a plurality of classes including at least “with
ovulation” and “ne ovulation™.

[0015] Theluteum function evaluation apparatus according
to this aspect of various preferred embodiments of the present
invention preferably estimates whether or not ovulation is
occurring in the case where the measurement subject’s
luteum function has been evaluated as insufficient, and then
indicates the result of the estimation in the luteum function
evaluation. Accordingly, the user can easily obtain knowl-
edge as to whether or not ovulation has occurred.

[0016] Inthe luteum function evaluation apparatus accord-
ing to an aspect of various preferred embodiments of the
present invention, the evaluation unit preferably derives a
current menstrual cycle that starts on the menstruation start
day based on the information of the menstruation start day
and the menstruation end day, preferably derives a phasic
nature indicating whether or not a basal body temperature
curve includes a high temperature phase and a low tempera-
ture phase and is thus biphasic based on the plurality of basal
body temperature measurement values, and preferably evalu-
ates the luteum function based on a number of days in the
current menstrual cycle and the phasic nature of the basal
body temperature curve.

[0017] Inthe luteum function evaluation apparatus accord-
ing to an aspect of various preferred embodiments of the
present invention, the evaluation unit preferably derives a
number of days in the high temperature phase of the current
menstrual cycle based on the plurality of basal body tempera-
ture measurement values, and preferably evaluates the luteum
function based on the number of days in the current menstrual
cycle, the phasic nature of the basal body temperature curve,
and the number of days in the high temperature phase.
[0018] Inthe luteum function evaluation apparatus accord-
ing to an aspect of various preferred embodiments of the
present invention, the evaluation unit preferably derives a
high temperature phase rise end day and a high temperature
phase fall start day based on the plurality of basal body
temperature measurement values, and preferably evaluates
the luteum function based on the number of days in the
current menstrual cycle, the phasic nature of the basal body
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temperature curve, the number of days in the high tempera-
ture phase, the high temperature phase rise end day. and the
high temperature phase fall start day.

[0019] Inthe luteum function evaluation apparatus accord-
ing to an aspect of various preferred embodiments of the
present invention, based on the plurality of basal body tem-
perature measurement values, the evaluation unit preferably
derives a high-temperature sufficient consecutive number of
days that is a number of consecutive days in the low tempera-
ture phase in which the basal body temperature measurement
value is higher than a predetermined temperature, a low tem-
perature phase instability level that is an index indicating a
level of fluctuation in the basal body temperature measure-
ment value during the low temperature phase, and a high
temperature phase stability level that is an index indicating a
stability level of the basal body temperature measurement
value during the high temperature phase, and preferably
evaluates the luteum function based on the number of days in
the current menstrual cycle, the phasic nature of the basal
body temperature curve, the number of days in the high tem-
perature phase, the high temperature phase rise end day, the
high temperature phase fall start day, the high-temperature
sufficient consecutive number of days, the low temperature
phase instability level, and the high temperature phase stabil-
ity level.

[0020] Inthe luteum function evaluation apparatus accord-
ing to an aspect of various preferred embodiments of the
present invention, based on the plurality of basal body tem-
perature measurement values, the evaluation unit preferably
derives a low temperature phase standard upper limit value
that is the highest temperature of the basal body temperature
measurement values in a period spanning from a day after a
predetermined first number of days following the menstrua-
tion start day to a final day of the low temperature phase, alow
temperature phase standard lower limit value that is the low-
est temperature of the basal body temperature measurement
values in a period spanning from a day after the first number
of days following the menstruation start day to the final day of
the low temperature phase, a low temperature phase standard
value that is an average value of the low temperature phase
standard upper limit value and the low temperature phase
standard lower limit value, a high temperature phase standard
value that is an average value of the basal body temperature
measurement values in the high temperature phase, and a
post-rise maximum fall day temperature that is the basal body
temperature measurement value on a day in the high tempera-
ture phase in which the basal body temperature measurement
value has dropped the most from the basal body temperature
measurement value on the previous day, and preferably evalu-
ates the luteum function based on the number of days in the
current menstrual cycle, the phasic nature of the basal body
temperature curve, the number of days in the high tempera-
ture phase, the high temperature phase rise end day, the high
temperature phase fall start day, the high-temperature suffi-
cient consecutive number of days, the low temperature phase
instability level, the high temperature phase stability level, the
low temperature phase standard upper limit value, the low
temperature phase standard lower limit value, the low tem-
perature phase standard value, the high temperature phase
standard value, and the post-rise maximum fall day tempera-
ture.

[0021] Inthe luteum function evaluation apparatus accord-
ing to an aspect of various preferred embodiments of the
present invention, the evaluation unit preferably derives a
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current menstrual cycle starting on the menstruation start day
based on the information ofthe menstruation start day and the
menstruation end day, and preferably divides the current
menstrual period into a plurality of classes including at least
“epimenorrhagia”, “secondary amenorrhea”, and “oligomen-
orrhea”, for example, based on a number of days in the cycle.
[0022] Theluteum function evaluation apparatus according
to this aspect of various preferred embodiments of the present
invention preferably determines an evaluation regarding a
menstrual period in addition to the luteum function evalua-
tion. Accordingly, the user can easily obtain knowledge as to
whether or not her period indicates epimenorrhagia, second-
ary amenorrhea, or oligomenorrhea, for example.

[0023] Inthe luteum function evaluation apparatus accord-
ing to an aspect of various preferred embodiments of the
present invention, the menstrual cycle obtainment unit pref-
erably further obtains a number of days in a previous men-
strual cycle whose final day is the day before the menstruation
start day, and the evaluation unit preferably evaluates whether
or not the menstrual cycle is an abnormal menstrual cycle by
comparing the number of days in the previous menstrual
cycle with the current menstrual cycle.

[0024] Theluteum function evaluation apparatus according
to this aspect of various preferred embodiments of the present
invention preferably determines an evaluation regarding a
menstrual cycle in addition to the luteum function evaluation.
Accordingly, the user can easily obtain knowledge as to
whether or not her menstrual cycle is an abnormal menstrual
cycle.

[0025] Inthe luteum function evaluation apparatus accord-
ing to an aspect of various preferred embodiments of the
present invention, based on the plurality of basal body tem-
perature measurement values, the evaluation unit preferably
segments the current menstrual cycle into a plurality of peri-
ods including at least a low temperature phase period and a
high temperature phase period, and preferably evaluates the
length ofa follicular phase based on aresult of the segmenting
and the current menstrual cycle.

[0026] Theluteum function evaluation apparatus according
to this aspect of various preferred embodiments of the present
invention preferably determines an evaluation regarding the
length of a follicular phase in addition to the luteum function
evaluation. Accordingly, the user can easily obtain knowl-
edge as to whether her follicular phase is long or short.
[0027] Theluteum function evaluation apparatus according
to an aspect of various preferred embodiments of the present
invention further includes a communication unit that
receives, as the basal body temperature measurement value, a
body temperature detected by an external thermometer from
the external thermometer, and outputs the temperature to the
body temperature obtainment unit, and a notifying unit that
receives the luteum function evaluation result outputted by
the output unit and notifies the user of the result.

[0028] Theluteum function evaluation apparatus according
to this aspect of various preferred embodiments of the present
invention preferably receives, as the basal body temperature
measurement value, a body temperature detected by the exter-
nal thermometer from the external thermometer, and evalu-
ates luteum function. Accordingly, the user can more easily
obtain knowledge regarding her luteum function.

[0029] Theluteum function evaluation apparatus according
to an aspect of various preferred embodiments of the present
invention further includes a sensor unit that detects a body
temperature, and a notifying unit that receives the luteum
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function evaluation result outputted by the output unit and
notifies a user of the result. In this example preferred embodi-
ment of the present invention, the body temperature obtain-
ment unit preferably obtains the body temperature detected
by the sensor unit as the basal body temperature measurement
value.

[0030] Theluteum function evaluation apparatus according
to this aspect of various preferred embodiments of the present
invention preferably detects the body temperature using its
own sensor unit, obtains the body temperature as the basal
body temperature measurement value, and evaluates luteum
function. Accordingly, the user can even more easily obtain
knowledge regarding her luteum function.

[0031] A luteum function evaluation system according to
another aspect of various preferred embodiments of the
present invention includes a thermometer including a sensor
unit that detects a body temperature and a first communica-
tion unit configured to send the body temperature detected by
the sensor unit to the exterior as a basal body temperature
measurement value; a terminal device including a second
communication unit that receives the basal body temperature
measurement value outputted by the first communication
unit, a first network communication unit configured to send
the received basal body temperature measurement value to a
network and receive a luteum function evaluation result from
the network, and a notifying unit that notifies a user of the
Iuteum function evaluation result; and a luteum function
evaluation apparatus including a body temperature obtain-
ment unit that obtains basal body temperature data of a mea-
surement subject including information of basal body tem-
perature measurement values from a plurality of days, a
menstrual cycle obtainment unit that obtains information of a
menstruation start day included in the plurality of days and a
menstruation end day corresponding to the menstruation start
day, an evaluation unit that evaluates luteum function based
on a plurality of basal body temperature measurement values
measured on different days within a period spanning from the
menstruation start day to the menstruation end day, an output
unit that outputs a luteum function evaluation result from the
evaluation unit, and a second network communication unit
that receives the basal body temperature measurement values
over the network and sends the luteum function evaluation
result outputted by the output unit to the network.

[0032] Theluteum function evaluation system according to
this aspect of various preferred embodiments of the present
invention evaluates luteum function based on the basal body
temperature measurement values of the measurement subject
from a plurality of days and outputs the evaluation result.
Through this, the luteum function evaluation result is pre-
sented to the measurement subject. Accordingly, the user can
easily obtain knowledge regarding her luteum function.
[0033] In the luteum function evaluation system according
to an aspect of various preferred embodiments of the present
invention, the terminal device preferably includes an operat-
ing unit that accepts input from the user and sends informa-
tion of the menstruation start day and the menstruation end
day inputted by the user from the first network communica-
tion unit to the network, and the menstrual cycle obtainment
unit of the luteum function evaluation apparatus preferably
obtains the information of the menstruation start day and the
menstruation end day, sent by the terminal device, from the
network via the second network communication unit.

[0034] In the luteum function evaluation system according
to this aspect of various preferred embodiments of the present
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invention, the user can input the information of the menstrua-
tion start day and the menstruation end day by operating the
terminal device, and the information preferably is then be sent
to the luteum function evaluation apparatus over the network.
Accordingly, the user can easily input the information of the
menstruation start day and the menstruation end day, and the
luteumn function evaluation apparatus then evaluates luteum
function based on the inputted information, which improves
the accuracy of the luteum function evaluation.

[0035] 1In the luteum function evaluation system according
to an aspect of various preferred embodiments of the present
invention, the terminal device preferably includes a rendering
unit capable of generating an image and a display unit capable
of displaying an image, and the rendering unit preferably
generates an image of a basal body temperature curve sche-
matic diagram based on the luteum function evaluation result
and causes the schematic diagram to be displayed in the
display unit.

[0036] In the luteum function evaluation system according
to this aspect of various preferred embodiments of the present
invention, the basal body temperature curve schematic dia-
gram is displayed in the display unit of the terminal device.
Accordingly, the user can intuitively understand a character-
istic of the basal body temperature curve, and can easily carry
out appropriate actions such as being examined by a doctor.

[0037] A luteum function evaluation method according to
another aspect of various preferred embodiments of the
present invention includes a body temperature obtainment
step of obtaining basal body temperature data of a measure-
ment subject including information indicating basal body
temperature measurement values from a plurality of days, a
menstrual cycle obtainment step of obtaining information of
a menstruation start day included in the plurality of days and
a menstruation end day corresponding to the menstruation
start day, an evaluation step of evaluating luteum function
based on a plurality of basal body temperature measurement
values measured on different days within a period spanning
from the menstruation start day to the menstruation end day,
and an output step of outputting a luteum function evaluation
result from the evaluation step.

[0038] The luteum function evaluation method according
to this aspect of various preferred embodiments of the present
invention evaluates luteum function based on the basal body
temperature measurement values of the measurement subject
from a plurality of days and outputs the evaluation result.
Through this, the luteum function evaluation result is pre-
sented to the measurement subject. Accordingly, the user can
easily obtain knowledge regarding her luteum function.

[0039] A non-transitory computer-readable medium
including a luteum function evaluation program according to
another aspect of various preferred embodiments of the
present invention is a program that causes a computer to
execute a body temperature obtainment step of obtaining
basal body temperature data of'a measurement subject includ-
ing information indicating basal body temperature measure-
ment values from a plurality of days, a menstrual cycle
obtainment step of obtaining information of a menstruation
start day included in the plurality of days and a menstruation
end day corresponding to the menstruation start day, an evalu-
ation step of evaluating luteum function based on a plurality
of basal body temperature measurement values measured on
different days within a period spanning from the menstrua-
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tion start day to the menstruation end day, and an output step
of outputting a luteum function evaluation result from the
evaluation step.

[0040] The non-transitory computer-readable medium
including the luteum function evaluation program according
to this aspect of various preferred embodiments of the present
invention evaluates luteum function based on the basal body
temperature measurement values of the measurement subject
from a plurality of days and outputs the evaluation result.
Through this, the luteum function evaluation result is pre-
sented to the measurement subject. Accordingly, the user can
easily obtain knowledge regarding her luteum function.
[0041] As has been made clear thus far, each of the various
preferred embodiments of the present invention evaluates
luteum function based on a basal body temperature measure-
ment value and outputs the evaluation result. Accordingly, the
user can easily obtain knowledge regarding her luteum func-
tion.

[0042] The above and other elements, features, steps, char-
acteristics and advantages of the present invention will
become more apparent from the following detailed descrip-
tion of the preferred embodiments with reference to the
attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0043] FIG.1isa block diagram illustrating the configura-
tion of a luteum function evaluation system according to a
preferred embodiment of the present invention.

[0044] FIG. 2 is a block diagram illustrating the configura-
tion of a smartphone that is a part of the aforementioned
system.

[0045] FIG. 3 isa block diagram illustrating the configura-
tion of a server that is a part of the aforementioned system.
[0046] FIG. 4 isa block diagram illustrating the configura-
tion of a thermometer that is a part of the aforementioned
system.

[0047] FIG. 5 is a diagram illustrating an example of a
luteum function evaluation result displayed in the smartphone
that is part of the aforementioned system.

[0048] FIG. 6is a diagram illustrating another example ofa
luteum function evaluation result displayed in the smartphone
that is part of the aforementioned system.

[0049] FIG. 7 is a diagram illustrating an overall flow of
operations performed by the server that is part of the afore-
mentioned system.

[0050] FIG. 8A is a diagram illustrating a flow of opera-
tions, serving as part of the aforementioned overall flow of
operations, involved in deriving an evaluation index.

[0051] FIG. 8B is a diagram illustrating a part of the afore-
mentioned flow of operations involved in deriving an evalu-
ation index.

[0052] FIG. 8C is a diagram illustrating a part of the afore-
mentioned flow of operations involved in deriving an evalu-
ation index.

[0053] FIG. 8D is a diagram illustrating a part of the afore-
mentioned flow of operations involved in deriving an evalu-
ation index.

[0054] FIG. 9A is a diagram illustrating a flow of opera-
tions, serving as part of the aforementioned overall flow of
operations, involved in evaluating luteum function.

[0055] FIG. 9B is a diagram illustrating a part of the afore-
mentioned flow of operations involved in evaluating luteum
function.
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[0056] FIG. 9C is a diagram illustrating a part of the afore-
mentioned flow of operations involved in evaluating luteum
function.

[0057] FIG. 9D is a diagram illustrating a part of the afore-
mentioned flow of operations involved in evaluating luteum
function.

[0058] FIG. 9E is a diagram illustrating a part of the afore-
mentioned flow of operations involved in evaluating luteum
function.

[0059] FIG. 9F is a diagram illustrating a part of the afore-
mentioned flow of operations involved in evaluating luteum
function.

[0060] FIG. 9G is a diagram illustrating a part of the afore-
mentioned flow of operations involved in evaluating luteum
function.

[0061] FIG. 10A is a diagram illustrating a flow of opera-
tions, serving as part of the aforementioned overall flow of
operations, involved in evaluating items aside from luteum
function.

[0062] FIG. 10B is a diagram illustrating a part of the
aforementioned flow of operations involved in evaluating
items aside from luteum function.

[0063] FIG. 11A is a diagram illustrating a part of the
aforementioned flow of operations involved in schematic dia-
gram rendering performed by the smartphone that is a part of
the aforementioned system.

[0064] FIG. 11B is a diagram illustrating a part of the
aforementioned flow of operations involved in the schematic
diagram rendering.

[0065] FIG. 11C is a diagram illustrating a part of the
aforementioned flow of operations involved in the schematic
diagram rendering.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0066] Hereinafter, preferred embodiments of the present
invention will be described in detail with reference to the
drawings.

[0067] FIG. 1 is a diagram illustrating an example of a
luteum function evaluation system according to a preferred
embodiment of the present invention, indicated as a whole by
reference numeral 100, in which a Iuteum function evaluation
apparatus according to an aspect of various preferred embodi-
ments of the present invention is configured as aserver 300 on
a network. The system 100 includes a smartphone 200 serv-
ing as a mobile terminal, the server 300 operating as the
luteum function evaluation apparatus, and a thermometer
400. The smartphone 200 and the thermometer 400 are
capable of communicating with each other through near-field
communication (NFC). The smartphone 200 and the server
300 are capable of communicating with each other over a
network 900.

[0068] As shown in FIG. 2, the smartphone 200 includes a
main body 200M, as well as a control unit 210, a memory 220,
an operating unit 230, a display unit 240, an NFC communi-
cation unit 280, and a network communication unit 290,
which are provided in the main body 200M. The smartphone
200 is a commercially-available smartphone in which appli-
cation software (computer programs) for executing process-
ing that will be mentioned later has been installed.

[0069] The control unit 210 includes a central processing
unit (CPU) as well as auxiliary circuitry thereof, controls the
various units of the smartphone 200, and executes processes
that will be mentioned later in accordance with programs and
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data stored in the memory 220. In other words, the control
unit 210 processes data inputted through the operating unit
230 as well as the NFC communication unit 280 and the
network communication unit 290, and stores the processed
data in the memory 220, displays the processed data in the
display unit 240, outputs the processed data from the NFC
communication unit 280 and the network communication
unit 290, or the like.

[0070] Thememory 220 includes a random access memory
(RAM) used as a work region required by the control unit 210
to execute programs, and a read-only memory (ROM) storing
basic programs to be executed by the control unit 210. A
semiconductor memory (a memory card, a solid-state drive
(SSD)) or the like may be used as a storage medium in an
auxiliary storage unit that complements a storage region in
the memory 220.

[0071] Theoperating unit 230 is in this example configured
of a touch panel provided on the display unit 240. Note,
however, that another hardware-based operating device such
as a keyboard may be included as well.

[0072] The display unit 240 includes a display screen (for
example, a liquid-crystal display (LCD) or an electrolumi-
nescence (EL) display). The display unit 240 displays a pre-
determined image in the display screen under the control of
the control unit 210.

[0073] The NFC communication unit 280 carries out near-
field communication with the thermometer 400 when the
thermometer 400 is near the smartphone 200, and receives
data including a body temperature (a basal body temperature
measurement value) and information indicating a measure-
ment date/time from the thermometer 400.

[0074] The network communication unit 290 sends infor-
mation from the control unit 210 to other apparatuses (in this
example, the server 300) over the network 900, and receives
information sent over the network 900 from another appara-
tus and passes the information to the control unit 210.

[0075] As shown in FIG. 3, the server 300 includes a con-
trol unit 310, a storage unit 320, an operating unit 330, a
display unit 340, and a network communication unit 390. The
server 300 is realized by installing computer programs (soft-
ware) for executing processing, described later, in a generic
computer device.

[0076] The control unit 310 includes a CPU (central pro-
cessing unit) and other auxiliary circuits; the control unit 310
is configured or programmed to control the various elements
of the server 300, execute predetermined processes in accor-
dance with programs and data stored in the storage unit 320,
process data inputted from the operating unit 330 and the
network communication unit 390, store processed data in the
storage unit 320, display processed data in the display unit
340, and output processed data from the network communi-
cation unit 390.

[0077] The storage unit 320 includes a RAM (random
access memory ) used as a work region required by the control
unit 310 to execute programs, and a ROM (read-only
memory) that stores basic programs to be executed by the
control unit 310. A database 321 containing basal body tem-
perature data sent from a user is provided in the storage unit
320. A magnetic disk (an HD (hard disk), an FD (flexible
disk)), an optical disc (a CD (compact disc), a DVD (digital
versatile disc), a BD (Blu-ray disc)), a magneto-optical disc
(MO). or a semiconductor memory (a memory card, an SSD
(solid state drive)), or the like may be used as a storage
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medium in an auxiliary storage apparatus to complement the
storage region of the storage unit 320.

[0078] The operating unit 330 is in this example preferably
including a keyboard and a mouse, and inputs operation sig-
nals indicating operations performed by a user (a server
administrator, a user that is a measurement subject) to the
control unit 310. Instead of or in addition to the keyboard and
the mouse, the operating unit 330 may be configured of
another operating device, such as a touch panel.

[0079] The display unit 340 includes a display screen (for
example, a liquid-crystal display (LCD) or an electrolumi-
nescence (EL) display). The display unit 340 displays a pre-
determined image in the display panel under the control of the
control unit 310.

[0080] The network communication unit 390 sends infor-
mation from the control unit 310 to other apparatuses (in this
example, the smartphone 200) over the network 900, and
receives information sent over the network 900 from another
apparatus and passes the information to the control unit 310.
[0081] AsshowninFIG. 4, the thermometer 400 preferably
is in this case a commercially-available electronic womens’
thermometer (MC-6420, manufactured by Omron Corpora-
tion), and includes a casing 400M, as well as a control unit
410, a memory 420, a sensor unit 430, a display unit 440, and
an NFC communication unit 490 provided in the casing
400M.

[0082] The sensor unit 430 includes a temperature sensor,
and measures and obtains a woman’s body temperature (for
example, a basal body temperature).

[0083] The memory 420 stores data of programs to control
the thermometer 400, configuration data to configure various
types of functions of the thermometer 400, body temperature
measurement result data, and so on. In this example, the
memory 420 can store several days’ worth (for example, a
maximum 0f 40 days’ worth) of basal body temperature data
along with the measurement date/times corresponding
thereto. The memory 420 is also used as a working memory
when programs are executed.

[0084] The control unit 410 includes a CPU (central pro-
cessing unit), and is configured or programmed to control the
memory 420, the display unit 440, and the NFC communica-
tion unit 490 in accordance with programs stored in the
memory 420 to control the thermometer 400, based on detec-
tion signals from the sensor unit 430.

[0085] Thedisplay unit 440 includes a display screen that is
in this example configured of a liquid-crystal display (LCD),
and displays predetermined information in the display screen
in accordance with signals received from the control unit 410.
[0086] The NFC communication unit 490 carries out near-
field communication with the smartphone 200 when the ther-
mometer 400 is near the smartphone 200, and sends data
indicating the basal body temperature measurement value
and the measurement date/time to the smartphone 200.
[0087] The system 100 preferably is used as follows.
[0088] A user (measurement subject) measures her basal
body temperature every day for a plurality of days within a
cycle, such as a menstrual cycle, using the thermometer 400.
In this example, the basal body temperature measurement
value data is stored in the memory 420 of the thermometer
400 along with the measurement date/time when that basal
body temperature was measured.

[0089] Then, each time the user brings the thermometer 400
near the smartphone 200, the NFC communication unit 490 (a
first communication unit) of the thermometer 400 and the
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NFC communication unit 280 (a second communication unit)
of the smartphone 200 communicate with each other, and the
data held in the thermometer 400, such as the basal body
temperature measurement value, is sent to the smartphone
200. Through this, the smartphone 200 obtains, from the
thermometer 400, data indicating the basal body temperature
measurement value of the measurement subject, and the mea-
surement date/times thereof, for each day in a plurality of
days.

[0090] Note that the thermometer 400 and the smartphone
200 preferably communicates every day, and in this example,
the communication preferably is carried out periodically
within a range that ensures a maximum number of measure-
ment results that can be stored by the thermometer 400 will
not be exceeded.

[0091] Note that in the case where the measurement subject
has measured the body temperature using a thermometer that
does not include the NFC communication unit 490, the user
can also manually input the data indicating the basal body
temperature measurement value and the measurement date/
times by operating the operating unit 230 of the smartphone
200.

[0092] The user also inputs information regarding her cur-
rent menstrual period, such as a menstruation start day, a
menstruation end day, and the menstrual cycle, using the
operating unit 230 of the smartphone 200. The user may also
input information regarding a previous menstrual period (a
menstrual period in which the day before the menstruation
start day for the current menstrual period serves as the final
day).

[0093] Note that the smartphone 200 or the server 300
preferably determines the information regarding the current
menstrual period by estimating the menstrual cycle (the men-
struation start day and the menstruation end day) through a
known method, based on the basal body temperature mea-
surement value. In the case where the user has only inputted
the menstruation start day (or the menstruation end day), the
stated estimation preferably takes into consideration the men-
struation start day (or menstruation end day) inputted by the
user and estimate the menstruation end day (or menstruation
start day) and the menstrual cycle. In such a case, the woman
who is the user does not need to input information such as the
menstruation start day, the menstruation end day, and the
menstrual cycle through the operating unit 230, which elimi-
nates the burden of such input.

[0094] Next, the user operates the operating unit 230 of the
smartphone 200, and causes the smartphone 200 to send
various types of information from the network communica-
tion unit 290 to the server 300 over the network 900. Here, the
various types of information include the basal body tempera-
ture measurement values and measurement date/time data
(basal body temperature data) obtained by the smartphone
200 from the thermometer 400, and data indicating the infor-
mation regarding the current menstrual period. The various
types of information preferably also include data indicating
information regarding the previous menstrual period.

[0095] The server 300 receives, via the network communi-
cation unit 390, the basal body temperature data and the data
indicating the information regarding the current menstrual
period from the network 900. At this time, the server 300
preferably also receives the data indicating the information
regarding the previous menstrual period. Note that the server
300 preferably estimates the menstrual cycle (the menstrua-
tion start day and the menstruation end day) through a known
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method based on the basal body temperature measurement
value included in the received basal body temperature data
and preferably then determines the information regarding the
current and previous menstrual periods. Furthermore, the
user may input the information regarding the current and
previous menstrual periods into the server 300 by operating a
device aside from the smartphone 200 (the server 300 itself, a
personal computer (not shown) connected to the network 900,
or the like).

[0096] Under the control of the control unit 310 operating
as a body temperature obtainment unit, the server 300 stores,
in the database 321 of the storage unit 320, the basal body
temperature data received by the network communication
unit 390 from the smartphone 200 over the network 900.
[0097] Note that the server 300 preferably checks whether
the basal body temperature measurement values included in
the received basal body temperature data contain an abnormal
value resulting from a fever caused by some illness affecting
the measurement subject, an abnormal value resulting from a
measurement error or the like, and so on, and exclude
detected abnormal values from the basal body temperature
data. An estimated value corresponding to the excluded body
temperature measurement value preferably is then interpo-
lated using other basal body temperature measurement values
next to the measurement days of the excluded body tempera-
ture measurement values, and preferably stores the estimated
value in the database 321. The server 300 preferably also
checks the received basal body temperature data, and in the
case where a day of no measurement has been confirmed, an
estimated value corresponding to the basal body temperature
measurement value for the day of no measurement preferably
then is interpolated using other basal body temperature mea-
surement values next to the day of no measurement; the
estimated value preferably then is stored in the database 321.
[0098] Furthermore, under the control of the control unit
310 operating as a menstrual cycle obtainment unit, the server
300 stores, in the database 321 of the storage unit 320, data
indicating the information regarding the current menstrual
period, the previous menstrual period, or the like (the men-
struation start day, the menstruation end day, and so on)
received by the network communication unit 390 from the
smartphone 200 over the network 900. Note that in the case
where the server 300 determines the information regarding
the current menstrual period, the previous menstrual period,
or the like through estimation, the control unit 310 that opet-
ates as the menstrual cycle obtainment unit stores, in the
database 321, a result of the estimation, which is performed
by the control unit 310 operating as a menstrual cycle esti-
mation unit.

[0099] Next, the control unit 310 of the server 300, operat-
ing as an evaluation unit, evaluates the luteum function of the
user, who 1s the measurement subject, based on the basal body
temperature measurement value measured over a plurality of
days in the current menstrual cycle (a span of time from the
menstruation start day to the menstruation end day). Specifi-
cally, the control unit 310 operating as the evaluation umt
calculates an evaluation index for evaluating the luteum func-
tion from the plurality of basal body temperature measure-
ment values and evaluates whether the luteum function is
normal or insufficient based on the evaluation index. Accord-
ingly, the control unit 310 operating as the evaluation unit is
capable of at least a two-phase evaluation, indicating whether
the Iuteum function is normal or insufficient, based on a
plurality of basal body temperature measurement values.
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[0100] Furthermore, in the case where the luteum function
is abnormal, the control unit 310 operating as the evaluation
unit is capable of estimating whether or not ovulation is
occurring based on the evaluation index. Accordingly, the
control unit 310 operating as the evaluation unit is also
capable of at least a three-phase evaluation, indicating that the
luteum function is normal, or that the luteum function is
insufficient and ovulation is (was) occurring, or that the
luteum function is insufficient and ovulation is not (was not)
occurring, based on the plurality of basal body temperature
measurement values.

[0101] Inaddition to the stated luteum function evaluation,
the control unit 310 operating as the evaluation unit prefer-
ably also is configured or programmed to evaluate the mea-
surement subject’s menstrual cycle, a length of a follicular
phase, and so on.

[0102] When the evaluation performed by the evaluation
unit ends, the server 300 outputs an evaluation result from the
network communication unit 390 to the smartphone 200 over
the network 900, under the control of the control unit 310
operating as an output unit. The evaluation result includes, for
example, the evaluation of the luteum function, the menstrual
cycle, the length of the follicular phase, and so on, and pref-
erably further includes a comment determined based on the
evaluations collectively, data such as images representing the
evaluation result as graphics, audio, and so on. The evaluation
result preferably also includes information regarding a plu-
rality of evaluation indices derived from the basal body tem-
perature measurement values during the evaluation.

[0103] Note that the server 300 preferably displays the
evaluation result in its own display unit 340 under the control
of the control unit 310 operating as the output unit. Alterna-
tively, the server 300 may output the evaluation result as audio
through its own audio synthesis unit (not shown) under the
control of the control unit 310 operating as the output unit.
The method by which the server 300 outputs the evaluation
result includes sending the evaluation result over the network
900, displaying an image using the display unit 340, output-
ting audio through the audio synthesis unit, and so on, and is
not limited thereto.

[0104] The smartphone 200 receives data indicating the
evaluation result sent from the server 300 over the network
900 using the network communication unit 290.

[0105] The smartphone 200 stores the received data indi-
cating the evaluation result in the memory 220. When the user
then instructs the smartphone 200 to display the evaluation
result by operating the operating unit 230 of the smartphone
200, the smartphone 200 displays the evaluation result in the
display unit 240 under the control of the control unit 210
operating as a notifying unit.

[0106] Note that the smartphone 200 preferably outputs the
evaluation result as audio through its own audio synthesis unit
(not shown) under the control of the control unit 210 operat-
ing as the notifying unit. The method by which the smart-
phone 200 notifies the user of the evaluation result includes
displaying an image using the display unit 240, outputting
audio through the audio synthesis unit, and so on, and is not
limited thereto.

[0107] Specifically, the smartphone 200 displays the evalu-
ation result as shown in FIGS. 5 and 6 under the control of the
control unit 210 operating as the notifying unit. FIG. 5 illus-
trates an example of a result display in the case where the
luteum function has been evaluated as normal, and FIG. 6
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illustrates an example of a result display in the case where the
luteum function has been evaluated as insufficient.

[0108] As shown in FIGS. 5 and 6, an evaluation comment
241 determined based on the collective evaluations of the
luteum function, the menstrual cycle, and the length of the
follicular phase is displayed in the display unit 240 of the
smartphone 200, along with a basal body temperature curve
242 and a basal body temperature curve schematic diagram
243 generated by extracting a characteristic of the basal body
temperature curve. The image data of the schematic diagram
243 is superimposed on the basal body temperature curve 242
and displayed as the schematic diagram 243 in the display
unit 240 by the control unit 210 of the smartphone 200 oper-
ating as a rendering unit and generating a schematic diagram
image of the basal body temperature curve based on the
evaluation result for luteum function and the like. The sche-
matic diagram 243 is displayed in order to help the user more
intuitively understand the characteristics of her own basal
body temperature curve.

[0109] In the examples shown in FIGS. 5 and 6, the evalu-
ation result is communicated to the user as the evaluation
comment 241, but the method for communicating the evalu-
ation result is not limited thereto. The evaluation result pref-
erably is displayed and communicated to the user as separate
evaluations of luteum function, menstrual cycle, and length of
the follicular phase.

[0110] In this manner, the system 100 according to a pre-
ferred embodiment of the present invention preferably evalu-
ates luteum function and the like based on the measurement
subject’s (user’s) basal body temperature measurement val-
ues and can then notify the user of the evaluation result.
According to the system 100, the user can easily, and without
involving a third party, obtain knowledge regarding her own
luteum function, which thus far has required a doctor’s
examination. In addition to notifying the user of the evalua-
tion result (example: the evaluation comment 241), the sys-
tem 100 also presents the basal body temperature curve sche-
matic diagram 243 to the user. Accordingly, the user is
presented with the underlying data for the evaluation result in
a format that can be intuitively understood, which facilitates
the user’s understanding of her own physical condition. This
provides a further advantage in that the user is encouraged to
proactively select appropriate actions, such as being exam-
ined by a doctor, in the case where the evaluation result
includes content that is not positive.

[0111] Operations performed by the server 300 that oper-
ates as the luteum function evaluation apparatus will be
described in detail hereinafter with reference to the flowcharts
in the appended drawings.

[0112] First, an overview of the flow of server operations
will be described with reference to FIG. 7.

[0113] Here, it is assumed that the server 300 already holds,
in the storage unit 320, the basal body temperature data and
the data indicating the information regarding the current men-
strual period of the measurement subject.

[0114] In step S1, the control unit 310 of the server 300
operates as the body temperature obtainment unit, checking
whether the basal body temperature measurement values con-
tain an abnormal value resulting from a fever caused by some
illness affecting the measurement subject, an abnormal value
resulting from a measurement error or the like, and so on, and
excludes detected abnormal values from the basal body tem-
perature data.
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[0115] 1In step S2, the control unit 310 generates an esti-
mated value corresponding to the excluded body temperature
measurement value through interpolation using other basal
body temperature measurement values next to the measure-
ment days of the excluded body temperature measurement
values, and reconstructs the basal body temperature data. In
addition, the control unit 310 of the server 300 generates the
estimated value corresponding to the basal body temperature
measurement value for the day of no measurement through
interpolation using other basal body temperature measure-
ment values next to the day of no measurement, and recon-
structs the basal body temperature data.

[0116] In step S3, the control unit 310 of the server 300
specifies the menstruation start day and the menstruation end
day of the current menstrual period based on the data indicat-
ing the information regarding the current menstrual period,
by operating as the menstrual cycle obtainment unit.

[0117] In step S4, the control unit 310 of the server 300
derives a plurality of evaluation indices, mentioned later,
based on the plurality of basal body temperature measure-
ment values contained in the basal body temperature data, by
operating as the evaluation unit. The evaluation indices and
the operations for deriving the evaluation indices performed

in step S4 will be described in detail later with reference to
FIGS. 8A through 8D.

[0118] In step S5, the control unit 310 of the server 300
evaluates luteum function based on the plurality of evaluation
indices derived based on the basal body temperature measure-
ment value, by operating as the evaluation unit. The opera-
tions for evaluating luteum function performed in step S5 will
be described in detail later with reference to FIGS. 9A
through 9G.

[0119] In step S6, the control unit 310 of the server 300
evaluates items aside from luteum function based on the
plurality of evaluation indices derived based on the basal
body temperature measurement value, by operating as the
evaluation unit. The evaluation of items aside from luteum
function includes, for example, evaluating the menstrual
cycle, evaluating the length of the follicular phase, or the like.
The operations for evaluating the items aside from luteum
function performed in step S6 will be described in detail later
with reference to FIGS. 10A and 10B.

[0120] In step S7, the control unit 310 of the server 300
outputs the evaluation results for luteum function and the
items aside from luteum function in a predetermined format,
by operating as the output unit. According to the system 100,
the evaluation results are sent to the smartphone 200.

[0121] Next, the evaluation indices and the operations for
deriving the evaluation indices performed in step S4 will be
described in detail with reference to FIGS. 8A through 8D.

[0122] Referring to FIG. 8A, in step S401, the control unit
310 operating as the evaluation unit (referred to simply as the
“evaluation unit” hereinafter) specifies a maximum value and
aminimum value of the basal body temperature measurement
values in the current menstrual period as “maximum tempera-
ture” and “minimum temperature” evaluationindices, respec-
tively.

[0123] Instep S402, the evaluation unit finds the slope of a
basal body temperature curve from the sixth day on (evalua-
tion index “slope sixth day on”) of the current menstrual
period (hereinafter, this will be referred to simply as the
“menstrual cycle” when there is no risk of unclearness). Note

May 14, 2015

that the menstrual cycle is a period that takes the menstruation
start day as a first day and the menstruation end day as a final
day.

[0124] The “slope sixth day on” referred to here is the slope
of an approximated straight line obtained when the basal
body temperature measurement values from the sixth day of
the menstrual cycle to the menstruation end day are approxi-
mated using a straight line, through the least-squares method,
for example.

[0125] Instep S403, the evaluation unit determines whether
or not the index “slope sixth day on” found in step S402 is not
negative (is zero or positive). When the index “slope sixth day
on” is not negative (“YES”), the process moves to step S410.
However, when the index “slope sixth day on” is negative
(“NO”), the process moves to step S404.

[0126] Instep S404, the evaluation unit determines whether
or nota difference between the maximum temperature and the
minimum temperature (maximum temperature—minimum
temperature) is greater than or equal to 0.40° C. When the
difference is greater than or equal to 0.40° C. (“YES”), the
process moves to step S408. However, when the difference is
less than 0.40° C. (“NO”), the process moves to step S405.
[0127] In step S405, the evaluation unit determines, based
on the plurality of basal body temperature measurement val-
ues in the menstrual cycle, whether or not there is a period in
which the basal body temperature measurement value is less
than or equal to the maximum temperature-0.25° C. for eight
or more consecutive days. In the case where it has been
determined that such a period is present (“YES”), the process
moves to step S406. However, in the case where it has been
determined that such a period is not present (“NO”), the
process moves to step S407.

[0128] In step S406, the evaluation unit determines, based
on the plurality of basal body temperature measurement val-
ues in the menstrual cycle, whether or not there is a period in
which the basal body temperature measurement value is
greater than or equal to the minimum temperature+0.25° C.
for nine or more consecutive days following the period deter-
mined to be present in step S405. In the case where it has been
determined that such a period is present (“YES™), the process
moves to step S410. However, in the case where it has been
determined that such a period is not present (“NO”), the
process moves to step S407.

[0129] In step S407, the evaluation unit sets an evaluation
index “phase number” to monophasic. Note that the evalua-
tion index “phase number” is an index regarding whether the
basal body temperature curve is biphasic, including a high
temperature phase and a low temperature phase, or is not
biphasic (that is, is monophasic).

[0130] In step S408, the evaluation unit determines, based
on the plurality of basal body temperature measurement val-
ues in the menstrual cycle, whether or not there is a petiod in
which the basal body temperature measurement value is less
than or equal to the minimum temperature+0.25° C. for eight
or more consecutive days. In the case where it has been
determined that such a period is present (“YES”), the process
moves to step S409. However, in the case where it has been
determined that such a period is not present (“NO”), the
process moves to step S407 (the evaluation index “phase
number” is set to monophasic).

[0131] In step S409, the evaluation unit determines, based
on the plurality of basal body temperature measurement val-
ues in the menstrual cycle, whether or not there is a period in
which the basal body temperature measurement value is
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greater than or equal to the maximum temperature-0.25° C.
for nine or more consecutive days following the period detet-
mined to be present in step S408. In the case where it has been
determined that such a period is present (“YES”), the process
moves to step S410. However, in the case where it has been
determined that such a period is not present (“NO”), the
process moves to step S407 (the evaluation index “phase
number” is set to monophasic).

[0132] Referring to FIG. 8B, in step S410, the evaluation
unit specifies an evaluation index “high temperature phase
initial day”.

[0133] Here, the “high temperature phase initial day” refers
to a day after the fifth day in the menstrual cycle, and is a day
where the basal body temperature measurement value mea-
sured on that day is greater than +0.10° C. of an average value
of the basal body temperature measurement values from the
first day of the menstrual cycle. However, in the case where
more than one day meets this condition, the day nearest to 14
days before the menstruation end day is taken as the “high
temperature phase initial day”.

[0134] InstepS411, theevaluation unit determines whether
or not the evaluation index “high temperature phase initial
day” has been successfully specified in step S410 (that is,
whether or not a day that meets the stated condition is
present). In the case where the evaluation index “high tem-
perature phase initial day” has been specified in step S410
(“YES?”), the process moves to step S412. However, in the
case where the evaluation index “high temperature phase
initial day™ has not been specified in step S410 (“NO”), the
process moves to step S421.

[0135] In step S412, the evaluation unit derives an evalua-
tion index “low temperature phase standard upper limit
value”.

[0136] Here, the “low temperature phase standard upper
limit value” is a maximum value in the basal body tempera-
ture measurement values from the seventh day of the men-
strual cycle to a low temperature phase end day (the day
before the high temperature phase initial day).

[0137] In step S413, the evaluation unit derives an evalua-
tion index “low temperature phase standard lower limit
value”.

[0138] Here, the “low temperature phase standard lower
limit value” is a minimum value in the basal body temperature
measurement values from the seventh day of the menstrual
cycleto the low temperature phase end day (the day before the
high temperature phase initial day).

[0139] In step S414, the evaluation unit derives an evalua-
tion index “low temperature phase standard value”.

[0140] Here, the “low temperature phase standard value” is
a value determined as follows:

low temperature phase standard value=(low tempera-
ture phase standard upper limit value+low tem-
perature phase standard lower limit value)/2

[0141] In step S415, the evaluation unit derives an evalua-
tion index “basal body temperature instability level”.

[0142] Here, the “basal body temperature instability level”
is a total sum of the basal body temperature measurement
values in the days from the seventh day of the menstrual cycle
to the low temperature phase end day, indicated as follows:

basal body temperature instability level=(ZMax(basal
body temperature measurement value—(basal
body temperature measurement value of high
temperature phase initial day+0.18° C.),0))/
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(range of number of days for low temperature
phase standard value calculation)

[0143] The range of number of days for low temperature
phase standard value calculation is the number of days from
the seventh day of the menstrual cycle to the low temperature
phase end day.

[0144] Instep S416, the evaluation unit determines whether
or not the number of days where the basal body temperature
measurement value is greater than the basal body temperature
measurement value ofthe high temperature phase initial day+
0.18° C. is greater than 25% of the range of number of days
for low temperature phase standard value calculation, ina low
temperature phase standard value calculation range (a period
from the seventh day of the menstrual cycle to the low tem-
perature phase end day). In the case where it has been deter-
mined that the stated number is greater than 25% of the range
of number of days for low temperature phase standard value
calculation (“YES”), the process moves to step S419. In the
case where it has been determined that the stated number is
not greater than 25% of the range of number of days for low
temperature phase standard value calculation (“NO”), the
process moves to step S417.

[0145] Instep S417, the evaluation unit specifies an evalu-
ation index “high temperature phase rise end day”.

[0146] Here, the “high temperature phase rise end day”
refers to a day where the basal body temperature has risen
sufficiently, and specifically refers to a day following the high
temperature phase initial day, on which the basal body tem-
perature measurement value is greater than or equal to the low
temperature phase standard value+0.30° C., and is the first
day where the basal body temperature measurement value is
greater than or equal to the low temperature phase standard
upper limit value.

[0147] Instep S418, the evaluation unit specifies an evalu-
ation index “high temperature phase fall end day”.

[0148] Here, the “high temperature phase fall end day”
refers to the last day where the basal body temperature is
comparatively high, and specifically, refers to a day following
the high temperature phase initial day, on which the basal
body temperature measurement value is greater than or equal
to the low temperature phase standard upper limit value, and
that is the final day.

[0149] In the case where the process has advanced from
step S416 to step S419, in step S419, the evaluation unit
determines whether or not the evaluation index “basal body
temperature instability level” is greater than or equal to 0.03°
C. Inthecase where it has been determined that the basal body
temperature instability level is greater than or equal to 0.03°
C. (“YES”), the process moves to step S420. However, in the
case where it has been determined that the basal body tem-
perature instability level is less than 0.03° C. (“NO”), the
process moves to step S417.

[0150] In step S420, the evaluation unit sets the evaluation
index “phase number” to monophasic.

[0151] Meanwhile, in the case where the process has
advanced from step S411 to step S421, in step S421, the
evaluation unit sets the evaluation index “phase number” to
monophasic.

[0152] Referring to FIG. 8C, in step S421, the evaluation
unit determines whether or not the evaluation index “high
temperature phase rise end day” has been successfully speci-
fied in step S417 (that is, whether or not a day that meets the
stated condition is present). In the case where the evaluation
index “high temperature phase rise end day” has been speci-
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fied in step S417 (“YES”), the process moves to step S422.
However, in the case where the evaluation index “high tem-
perature phase rise end day” has not been specified in step
S417 (“NO”), the process moves to step S427.

[0153] Instep S422, the evaluation unit specifies an evalu-
ation index “high temperature phase fall start day”.

[0154] Here, the “high temperature phase fall start day”
refers to a day following the high temperature phase initial
day, on which the basal body temperature measurement value
for that day is greater than or equal to the low temperature
phase standard value+0.30° C., and is the last day where the
basal body temperature measurement value is greater than or
equal to the low temperature phase standard upper limit value.
[0155] Instep S423, theevaluation unit determines whether
or not the number of days in a period from the high tempera-
ture phase rise end day to the high temperature phase fall start
day is greater than one-third the number of days in a period
from the high temperature phase initial day to the menstrua-
tion end day. In the case where it has been determined that the
number of days in the period from the high temperature phase
rise end day to the high temperature phase fall start day is
greater than one-third the number of days in the period from
the high temperature phase initial day to the menstruation end
day (“YES”), the process moves to step S424. However, in the
case where it has been determined that the number is not
greater (“NO”), the process moves to step S426.

[0156] In step S424, the evaluation unit derives an evalua-
tion index “high temperature phase standard value”.

[0157] Inthe derivation process carried outin step S424, an
average value of the basal body temperature measurement
values from the high temperature phase rise end day to the
high temperature phase fall start day is derived and used as the
“high temperature phase standard value”.

[0158] Meanwhile, in the case where the process has
advanced from step S423 to step S426, in step S426, the
evaluation unit invalidates the specified “high temperature
phase rise end day” and “high temperature phase fall start
day”.

[0159] Then, in step S427, the evaluation unit derives the
evaluation index “high temperature phase standard value”.
[0160] However, the derivation process carried out in step
S427 differs from that carried out in step S424 in that an
average value of the basal body temperature measurement
values from the high temperature phase initial day to the high
temperature phase fall end day is derived and used as the
“high temperature phase standard value”.

[0161] In both step S424 and step S427, the evaluation
index “high temperature phase standard value” is derived as
an index indicating the average value of the basal body tem-
perature measurement values in the high temperature phase.
[0162] InstepS425, theevaluation unit determines whether
or not a difference between the high temperature phase stan-
dard value and the low temperature phase standard value
(high temperature phase standard value-low temperature
phase standard value) is greater than 0.22° C. In the case
where it has been determined that the difference is greater
than 0.22° C. (“YES”), the process moves to step S431.
However, in the case where it has been determined that the
difference is less than or equal to 0.22° C. (“NO™), the process
moves to step S428.

[0163] InstepS428, theevaluation unit determines whether
or not a difference between the high temperature phase stan-
dard value and the low temperature phase standard value
(high temperature phase standard value-low temperature
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phase standard value) is greater than or equal to 0.00° C. Inthe
case where it has been determined that the difference is
greater than or equal to 0.00° C. (“YES”), the process moves
to step S429. However, in the case where it has been deter-
mined that the difference is less than 0.00° C. (“NO”), the
process moves to step S430.

[0164] InstepS429, the evaluation unit determines whether
or not a value obtained by subtracting the low temperature
phase standard value and the low temperature phase standard
upper limit value from a value twice the high temperature
phase standard value is greater than or equal to 0.15° C. Inthe
case where it has been determined that the value resulting
from the subtraction is greater than or equal to 0.15° C.
(“YES”), the process moves to step S431. However, in the
case where it has been determined that the value resulting
from the subtraction is less than 0.15° C. (“NO”), the process
moves to step S430.

[0165] Instep S430, the evaluation unit sets the evaluation
index “phase number” to monophasic.

[0166] Referring to FIG. 8D, in step S431, the evaluation
unit determines whether or not the evaluation index “high
temperature phase rise end day” has been successfully speci-
fied (has been specified and has not been invalidated). In the
case where it has been determined that the evaluation index
“high temperature phase rise end day” has been specified
(“YES”), the process moves to step S432. However, in the
case where it has been determined that the evaluation index
“high temperature phase rise end day” has not been specified
(“NO”), the process moves to step S439.

[0167] Instep S432, the evaluation unit specifies an evalu-
ation index “post-rise maximum fall day”.

[0168] Here, the “post-rise maximum fall day” refers to a
day in the high temperature phase where the amount of a fall
from the previous day’s basal body temperature measurement
value is greatest, and specifically refers to a day in which the
basal body temperature measurement value is the lowest
among the following candidates:

[0169] candidate 1: a day, in a period from the day after
the high temperature phase rise end day to the day two
days before the high temperature phase fall start day, in
which the basal body temperature measurement value
on that day is less than or equal to the high temperature
phase standard value+0.10° C.; and

[0170] candidate 2: a day, of the day after the high tem-
perature phase rise end day and the high temperature
phase fall start day, in which the basal body temperature
measurement value on that day is greater than the low
temperature phase standard value+0.20° C. and less than
or equal to the high temperature phase standard value+
0.20° C.

[0171] 1In step S433, the evaluation unit derives an evalua-
tion index “post-rise fall day standard value™.

[0172] In the derivation process performed in step S433,
the “post-rise fall day standard value” is a total sum of the
basal body temperature measurement values in the days from
the high temperature phase rise end day to the high tempera-
ture phase fall start day, indicated as follows:

post-rise fall day standard value=(EMax(Min(basal
body temperature measurement value, low tem-
perature phase standard value+0.30° C.)-low
temperature phase standard value, 0))/(number of
days in post-rise fall day standard value calcula-
tion range in which basal body temperature mea-
surement value is less than low temperature
phase standard value+0.30° C.)
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[0173] The post-rise fall day standard value calculation
rangeis a period from the high temperature phase rise end day
to the high temperature phase fall start day. However, in the
case where the numerator in the above equation is 0° C. and
the denominator is one day, the post-rise fall day standard
value is set to 0.300° C.

[0174] 1In step S434, the evaluation unit derives an evalua-
tion index “high temperature phase stability level”.

[0175] In the derivation process performed in step S434,
the “high temperature phase stability level” is a total sum of
the basal body temperature measurement values in the days
from the high temperature phase rise end day to the high
temperature phase fall start day, indicated as follows:

high temperature phase stability level=(2Max(Min
(basal body temperature measurement value, low
temperature phase standard value+0.30° C.)-low
temperature phase standard value, 0))/(number of
days in high temperature phase stability level
calculation range)

[0176] The number of days in high temperature phase sta-
bility level calculation range is the number of days from the
high temperature phase rise end day to the high temperature
phase fall start day.
[0177] In step S435, the evaluation unit derives an evalua-
tion index “post-rise fall number of days”.
[0178] In the derivation process performed in step S435,
the “post-rise fall number of days” refers to the number of
days, from the high temperature phase rise end day to the high
temperature phase fall start day, in which the basal body
temperature measurement values on those days are less than
the low temperature phase standard value+0.30° C.
[0179] Meanwhile, in the case where the process has
advanced from step S431 to step S439, in step S439, the
evaluation unit derives the evaluation index “post-rise fall day
standard value”.
[0180] However, the derivation process performed in step
S439 differs from that performed in step S433 in that the
“post-rise fall day standard value” is a total sum of the basal
body temperature measurement values in the days from the
high temperature phase initial day to a high temperature
phase final day, indicated as follows:
post-rise fall day standard value=(EMax(Min(basal

body temperature measurement value, low tem-

perature phase standard value+0.30° C.)-low

temperature phase standard value, 0))/(number of

days in post-rise fall day standard value calcula-

tion range in which basal body temperature mea-

surement value is less than low temperature
phase standard value+0.30° C.)

[0181] The post-rise fall day standard value calculation
range is a period from the high temperature phase initial day
to the high temperature phase final day. However, in the case
where the numerator in the above equation is 0° C. and the
denominator is one day, the post-rise fall day standard value
is set to 0.300° C.

[0182] 1In both step S433 and step S439, the evaluation
index “post-rise fall day standard value” is derived as an index
indicating the average value of only the basal body tempera-
ture measurement values lower than the low temperature
phase standard value+0.30° C., of the basal body temperature
measurement values in the high temperature phase.

[0183] Meanwhile, in the case where the process has
advanced from step S431 to step S439, in step S440, the
evaluation unit derives the evaluation index “high tempera-
ture phase stability level”.
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[0184] However, the derivation process performed in step
S440 differs from that performed in step S434 in that the
“high temperature phase stability level” is a total sum of the
basal body temperature measurement values in the days from
the high temperature phase initial day to the high temperature
phase final day, indicated as follows:

high temperature phase stability level=(ZMax(Min
(basal body temperature measurement value, low
temperature phase standard value+0.30° C.)-low
temperature phase standard value, 0))/(number of
days in high temperature phase stability level
calculation range)

[0185] The number of days in high temperature phase sta-
bility level calculation range is the number of days from the
high temperature phase initial day to the high temperature
phase final day.

[0186] In both step S434 and step S440, the evaluation
index “high temperature phase stability level” is derived as an
index indicating the stability of the basal body temperature
measurement value throughout the high temperature phase.
[0187] Meanwhile, in the case where the process has
advanced from step S431 to step S439, in step S441, the
evaluation unit derives the evaluation index “post-rise fall
number of days”.

[0188] However, the derivation process performed in step
S441 differs from that performed in step S435 in that the
“post-rise fall number of days” is the number of days, from
the high temperature phase initial day to the high temperature
phase final day, in which the basal body temperature mea-
surement values on those days are less than the low tempera-
ture phase standard value+0.30° C.

[0189] In both step S435 and step S441, the evaluation
index “post-rise fall number of days” is derived as an index
indicating the number of days in the high temperature phase
in which the basal body temperature measurement value is
less than the low temperature phase standard value+0.30° C.

[0190] Next, in step S436, the evaluation unit derives an
evaluation index “high-temperature sufficient consecutive
number of days”.

[0191] Here, the “high-temperature sufficient consecutive
number of days” is a partial period configured of days fol-
lowing the high temperature phase initial day, and is the
number of days in the longest period of consecutive days in
which the basal body temperature measurement value is
greater than or equal to Max(low temperature phase standard
value+0.20° C., low temperature phase standard upper limit
value) (higher temperature of low temperature phase standard
value+0.20° C. and low temperature phase standard upper
limit value).

[0192] In other words, the index “high-temperature suffi-
cient consecutive number of days” is derived as an index
indicating the number of consecutive days in the low tem-
perature phase in which the basal body temperature measure-
ment value is higher than a predetermined temperature.

[0193] Next, in step S437, the evaluation unit derives an
evaluation index “low temperature phase instability level”.

[0194] Here, the “low temperature phase instability level”
is an index indicating a level of fluctuation in the basal body
temperature measurement value during the low temperature
phase, and specifically is a total sum of the basal body tem-
perature measurement values in the days from the seventh day
of the menstrual cycle to the low temperature phase end day,
indicated as follows:
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low temperature phase instability level=(absolute

value of difference between basal body tempera-

ture measurement values from two consecutive

days in which a temperature difference between

the basal body temperature measurement values

of the two consecutive days is greater than or

equal to 0.15° C.)/(range of number of days for

low temperature phase standard value calcula-

tion-1)
[0195] The range of number of days for low temperature
phase standard value calculation is the number of days from
the seventh day of the menstrual cycle to the low temperature
phase end day.
[0196] Instep S438, the evaluation unit sets the evaluation
index “phase number” to biphasic.
[0197] Through the processing performed in step S4 as
described above, the evaluation unit derives the following as
the evaluation indices: the maximum temperature, the mini-
mum temperature, the slope sixth day on, the phase number,
the high temperature phase initial day, the high temperature
phase rise end day, the high temperature phase fall start day,
the high temperature phase fall end day, the high temperature
phase standard value, the low temperature phase standard
value, the low temperature phase standard upper limit value,
the low temperature phase standard lower limit value, the
basal body temperature instability level, the low temperature
phase instability level, the high temperature phase stability
level, the post-rise maximum fall day, the post-rise fall day
standard value, the post-rise fall number of days, and the
high-temperature sufficient consecutive number of days.
[0198] In the processing performed in step S5 and step S6,
which will be described hereinafter, the evaluation unit deter-
mines the luteum function evaluation and the evaluation of
items aside from luteum function using several of the plural-
ity of evaluation indices derived in step S4.
[0199] The operations for evaluating luteum function will
be described in detail next with reference to FIGS. 9A
through 9G.
[0200] Referring to FIG. 9A, in step S501, the evaluation
unit determines whether or not the menstrual cycle is greater
than or equal to 18 days. When the menstrual cycle is greater
than or equal to 18 days (“YES”), the process moves to step
S502. However, when the menstrual cycle is less than 18 days
(“NO”), the process moves to step S504.
[0201] InstepS502, theevaluation unit determines whether
or not the phase number of the basal body temperature curve
is monophasic. When the basal body temperature curve is
biphasic (“NO”), the process moves to step S503. However,
when the basal body temperature curve is monophasic
(“YES”), the process moves to step S504.
[0202] InstepS503, theevaluation unit determines whether
or not the number of days in the high temperature phase in the
menstrual cycle is greater than or equal to five days. When the
number of days in the high temperature phase is greater than
orequal to five days (“YES”), the process moves to step S505.
However, when the number of days in the high temperature
phase s less than five days (*NO”), the process moves to step
S504.
[0203] In step S504, the evaluation unit determines the
evaluation of luteum function to be “insufficient (no ovula-
tion)”.
[0204] Referring to FIG. 9B, in step S505, the evaluation
unit determines whether or not the evaluation index “high
temperature phase rise end day” has been successfully speci-
fied in step S4. In the case where the evaluation index “high
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temperature phase rise end day” has been specified in step S4
(“YES”), the process moves to step S506. However, in the
case where the evaluation index “high temperature phase rise
end day” has not been specified in step S4 (“NO”), the process
moves to step S514.

[0205] Instep S506, the evaluation unit determines whether
or not the number of days from the high temperature phase
rise end day to the high temperature phase fall start day is
greater than or equal to five days. In the case where that
number of days is greater than or equal to five days (“YES”),
the process moves to step S507. However, in the case where
that number of days is less than five days (“NO”), the process
moves to step S511.

[0206] InstepS507,the evaluation unit determines whether
or not the high-temperature sufficient consecutive number of
days is less than or equal to two days. In the case where that
number of days is less than or equal to two days (“YES”), the
process moves to step S512. However, in the case where that
number of days is greater than two days (“NO”), the process
moves to step S508.

[0207] Instep S508, the evaluation unit determines whether
or not the high-temperature sufficient consecutive number of
days is three days. In the case where that number of days is
three days (“YES”), the process moves to step S509. How-
ever, in the case where that number of days is not three days
(“NO”), the process moves to step S514.

[0208] Instep S509, the evaluation unit determines whether
or not the low temperature phase instability level is greater
than or equal to 0.200° C. In the case where the low tempera-
ture phase instability level is greater than or equal to 0.200° C.
(“YES”), the process moves to step S510. However, in the
case where that instability level is less than 0.200° C. (“NO”),
the process moves to step S514.

[0209] Instep S510, the evaluation unit determines whether
or not the high temperature phase stability level is less than
0.275° C. In the case where the high temperature phase sta-
bility level is less than 0.275° C. (“YES”), the process moves
to step S511. However, in the case where that stability level is
greater than or equal to 0.275° C. (“NO”), the process moves
to step S514.

[0210] In step S511, the evaluation unit determines the
evaluation of luteum function to be “insufficient (no ovula-
tion)”.

[0211] Meanwhile, in step S512, the evaluation unit deter-
mines whether or not the low temperature phase instability
level is greater than or equal to 0.100° C. In the case where the
low temperature phase instability level is greater than or equal
t0 0.100° C. (“YES”), the process moves to step S513. How-
ever, in the case where that instability level is less than 0.100°
C. ("NO”), the process moves to step S514.

[0212] InstepS513, the evaluation unit determines whether
or not the high temperature phase stability level is less than
0.240° C. In the case where the high temperature phase sta-
bility level is less than 0.240° C. (“YES”), the process moves
to step S511. However, in the case where that stability level is
greater than or equal to 0.240° C. (“NO”), the process moves
to step S514.

[0213] Referring to FIG. 9C, in step S514, the evaluation
unit determines whether or not the menstrual cycle is greater
than or equal to 21 days. When the menstrual cycle is greater
than or equal to 21 days (“YES™), the process moves to step
S515. However, when the menstrual cycle is less than 21 days
(“NO”), the process moves to step S520.
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[0214] Instep S515, theevaluation unit determines whether
or not the number of days in the high temperature phase in the
menstrual cycle is greater than or equal to eight days. When
the number of days in the high temperature phase is greater
than or equal to eight days (“YES”), the process moves to step
S516. However, when the number of days in the high tem-
perature phase is less than eight days (“NO”), the process
moves to step S520.

[0215] Instep S516, theevaluation unit determines whether
or not the evaluation index “high temperature phase rise end
day” has been successfully specified in step S4. In the case
where the evaluation index “high temperature phase rise end
day” has been specified in step S4 (“YES”), the process
moves to step S521. However, in the case where the evalua-
tion index “high temperature phase rise end day” has not been
specified in step S4 (“NO”), the process moves to step S517.
[0216] InstepS517, theevaluation unit determines whether
or not the number of days in the high temperature phase in the
menstrual cycle is greater than or equal to nine days. When
the number of days in the high temperature phase is greater
than or equal to nine days (“YES”), the process moves to step
S524. However, when the number of days in the high tem-
perature phase is less than nine days (“NO”), the process
moves to step S518.

[0217] InstepS518, theevaluation unit determines whether
or not the low temperature phase instability level is less than
0.200° C. In the case where the low temperature phase insta-
bility level is less than 0.200° C. (“YES”), the process moves
to step S524. However, in the case where that instability level
is greater than or equal to 0.200° C. (“NQO”), the process
moves to step S519.

[0218] In step S519, the evaluation unit determines the
evaluation of luteum function to be “insufficient (with ovula-
tion) or insufficient (no ovulation)”.

[0219] InstepS521, theevaluation unit determines whether
or not the number of days from the high temperature phase
rise end day to the high temperature phase fall start day is
greater than or equal to nine days. In the case where that
number of days is greater than or equal to nine days (“YES”),
the process moves to step S524. However, in the case where
that number of days is less than nine days (“NO™), the process
moves to step S522.

[0220] InstepS522, theevaluation unit determines whether
or not the number of days from the high temperature phase
rise end day to the high temperature phase fall start day is
eight days. In the case where that number of days is eight days
(“YES”), the process moves to step S523. However, in the
case where that number of days is not eight days (“NO”), the
process moves to step S520.

[0221] Instep S523, theevaluation unit determines whether
or not the low temperature phase instability level is less than
0.200° C. In the case where the low temperature phase insta-
bility level is less than 0.200° C. (“YES”), the process moves
to step S524. However, in the case where that instability level
is greater than or equal to 0.200° C. (“NQ”), the process
moves to step S520.

[0222] Like step S519, in step S520, the evaluation unit
determines the evaluation of luteum function to be “insuffi-
cient (with ovulation) or insufficient (no ovulation)”.

[0223] Referring to FIG. 9D, in step S524, the evaluation
unit derives secondary evaluation indices (P1, P2, P3, P4, P35,
PA, PB, and PC), which are derived from the evaluation
indices found in step S4.
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[0224] Although the process for deriving the secondary
evaluation indices will be described hereinafter, the processes
performed to derive the evaluation indices P1, P2, P3, P4, and
P35 will be described first. P1 to PS5 can each take on a value of
1,2, or 3. The evaluation indices P1 to P5 are each indices that
indicate the quality of luteum function from different stand-
points, and in each index, a lower value indicates better
Iuteum function.

[0225] The index P1 is a value returned by the following
function f1.

[0226] The function f1 is a function that:

[0227] returns avalue of 1 when the high temperature phase

standard value is greater than or equal to Max(low tempera-
ture phase standard value+0.30° C., (low temperature phase
standard value-35.25° C.)x0.9+35.70° C.);

[0228] returns a value of 2 when the above condition is not
met and the high temperature phase standard value is greater
than or equal to Max (low temperature phase standard value+
0.25° C., (low temperature phase standard value-35.25° C.)x
0.9+35.65° C.); and

[0229] returns a value of 3 when neither of the above two
conditions are met.

[0230] The index P2 is a value returned by the following
fanction 2.

[0231] The function f2 is a function that:

[0232] returns avalue of 1 when the high temperature phase

standard value is greater than or equal to Max(low tempera-
ture phase standard upper limit value+0.20° C., (low tempera-
ture phase standard upper limit value-35.00° C.)x(6/7)+35.
40° C);

[0233] returns a value of 2 when the above condition is not
met and the high temperature phase standard value is greater
than or equal to Max(low temperature phase standard upper
limit value+0.05° C., (low temperature phase standard upper
limit value-35.05° C.)x(6/7)+35.35° C.); and

[0234] returns a value of 3 when neither of the above two
conditions are met.

[0235] The index P3 is a value returned by the following
function f3.

[0236] The function f3 is a function that:

[0237] returns avalue of 1 when the basal body temperature

measurement value on the post-rise maximum fall day is
greater than or equal to Max(low temperature phase standard
value+0.40° C., (low temperature phase standard value-35.
20° C.)x(2/3)+35.90° C.);

[0238] returns a value of 2 when the above condition is not
met and the basal body temperature measurement value on
the post-rise maximum fall day is greater than or equal to
Max(low temperature phase standard value+0.24° C., (low
temperature phase standard value-35.12° C.)x(7/8)+35.53°
C.): and

[0239] returns a value of 3 when neither of the above two
conditions are met.

[0240] The index P4 is a value returned by the following
function f4.

[0241] The function 4 is a function that:

[0242] returns avalue of 1 when the basal body temperature

measurement value on the post-rise maximum fall day is
greater than or equal to a value obtained by adding 0.16° C. to
the low temperature phase standard upper limit value;

[0243] returns a value of 2 when the above condition is not
met and the basal body temperature measurement value on
the post-rise maximum fall day is greater than or equal to a
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value obtained by subtracting 0.05° C. from the low tempera-
ture phase standard upper limit value; and

[0244] returns a value of 3 when neither of the above two
conditions are met.

[0245] The index PS5 is a value returned by the following
function £5.

[0246] The function f5 is a function that:

[0247] returns a value of 1 when the basal body temperature

measurement value on the post-rise maximum fall day is
greater than or equal to a value obtained by subtracting 0.16°
C. from the high temperature phase standard value;

[0248] returns a value of 2 when the above condition is not
met and the basal body temperature measurement value on
the post-rise maximum fall day is greater than or equal to
Min(Max(high temperature phase standard value-0.42° C,,
(high temperature phase standard value-35.00° C.)x0.5+35.
45° C.), high temperature phase standard value-0.26° C.);
and

[0249] returns a value of 3 when neither of the above two
conditions are me.

[0250] Next, the processes for deriving the evaluation indi-
ces PA, PB, and PC will be described. The evaluation indices
PA to PC are each indices that indicate the quality of luteum
function from different standpoints, and in each index, a
lower value indicates better luteum function.

[0251] The index PA is derived as PA=P1+P2+P3+P4+P5.
[0252] The index PB is derived as PB=P3+P4+P5.
[0253] Theindex PCis derived as the maximum value of P1

to P5 (PC=Max(P1, P2, P3, P4, P5)).

[0254] Next, in step S525, the evaluation unit determines
whether or not the evaluation index “high temperature phase
riseend day” has been successfully specified in step S4. In the
case where the evaluation index “high temperature phase rise
end day” has been specified in step S4 (“YES”), the process
moves to step S526. However., in the case where the evalua-
tion index “high temperature phase rise end day” has not been
specified in step S4 (“NO”), the process moves to step S541.
[0255] Instep S526, the evaluation unit determines whether
or not the number of days from the high temperature phase
rise end day to the high temperature phase fall start day is
greater than or equal to nine days. In the case where that
number of days is greater than or equal to nine days (“YES”),
the process moves to step S541. However, in the case where
that number of days is less than nine days (“NO”), the process
moves to step S527.

[0256] Instep S527,the evaluation unit determines whether
or not the number of days from the high temperature phase
initial day to the high temperature phase rise end day is less
than or equal to three days. In the case where that number of
days is less than or equal to three days (“YES”), the process
moves to step S528. However, in the case where that number
of days is greater than three days (“NO”), the process moves
to step S541.

[0257] Instep S528, the evaluation unit determines whether
or not the value of the secondary evaluation index PC derived
in step S524 is less than or equal to 2. In the case where the
value of PC is less than or equal to 2 (“YES”), the process
moves to step S529. However, in the case where that value is
greater than 2 (“NO”), the process moves to step S541.
[0258] InstepS529,theevaluation unit determines whether
or not the value of the secondary evaluation index PA derived
in step S524 is less than or equal to 6. In the case where the
value of PA is less than or equal to 6 (“YES”), the process
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moves to step S532. However, in the case where that value is
greater than 6 (“NO”), the process moves to step S530.
[0259] Instep S530, the evaluation unit determines whether
or not the value of the secondary evaluation index PA derived
in step S524 is greater than or equal to 7 and less than or equal
to 9. In the case where the value of PA is greater than or equal
to 7 and less than or equal to 9 (“YES”), the process moves to
step S531. However, in the case where that value is greater
than 9 (“NO”), the process moves to step S541.

[0260] In step S531, the evaluation unit determines the
evaluation of luteum function to be “normal or insufficient
(with ovulation)”.

[0261] Referring to FIG. 9E, in step S532, the evaluation
unit determines whether or not the value of the secondary
evaluation index PB derived in step S524 is less than or equal
to 3. In the case where the value of PB is less than or equal to
3 (“YES”), the process moves to step S536. However, in the
case where that value is greater than 3 (“NO”), the process
moves to step S533.

[0262] Instep S533, the evaluation unit determines whether
or not the post-rise fall number of days is greater than or equal
to one day. In the case where the post-rise fall number of days
is greater than or equal to one day (“YES”), the process moves
to step S534. However, in the case where the post-rise fall
number of days is less than one day (“NO”), the process
moves to step S535.

[0263] In step S534, the evaluation unit determines the
evaluation of luteum function to be “normal or insufficient
(with ovulation)”.

[0264] Meanwhile, in step S535, the evaluation unit deter-
mines the evaluation of luteum function to be “normal”.
[0265] Meanwhile, in step S536, the evaluation unit deter-
mines whether or not the post-rise fall number of days is
greater than or equal to one day. In the case where the post-
rise fall number of days is greater than or equal to one day
(“YES”), the process moves to step S537. However, in the
case where the post-rise fall number of days is less than one
day (“NO”), the process moves to step S535.

[0266] InstepS537, the evaluation unit determines whether
or not the post-rise fall number of days is greater than or equal
to three days. In the case where the post-rise fall number of
days 1s greater than or equal to three days (“YES”), the
process moves to step S540. However, in the case where the
post-rise fall number of days is less than three days (“NO”),
the process moves to step S538.

[0267] InstepS538, the evaluation unit determines whether
or not the high temperature phase stability level is less than
0.298° C. In the case where the high temperature phase sta-
bility level is less than 0.298° C. (“YES”), the process moves
to step S539. However, in the case where that stability level is
greater than or equal to 0.298° C. (“NO”), the process moves
to step S535.

[0268] In step S539, the evaluation unit determines the
evaluation of luteum function to be “normal or insufficient
(with ovulation)”.

[0269] Meanwhile, in step S540, the evaluation unit deter-
mines the evaluation of luteum function to be “insufficient
(with ovulation)”.

[0270] Referring to FIG. 9F, in step S541, the evaluation
unit determines whether or not the post-rise fall day standard
value is greater than or equal to 0.220° C. In the case where
the post-rise fall day standard value is greater than or equal to
0.220° C. (“YES”), the process moves to step S542. However,
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in the case where that standard value is less than 0.220° C.
(“NQO”), the process moves to step S553.

[0271] Instep S542, the evaluation unit determines whether
or not the high temperature phase stability level is greater than
or equal to 0.295° C. In the case where the high temperature
phase stability level is greater than or equal to 0.295° C.
(“YES”), the process moves to step S547. However, in the
case where that stability level is less than 0.295° C. (“NO”),
the process moves to step S543.

[0272] Instep S543, theevaluation unit determines whether
or not the high temperature phase stability level is greater than
or equal to 0.288° C. In the case where the high temperature
phase stability level is greater than or equal to 0.288° C.
(“YES”), the process moves to step S544. However, in the
case where that stability level is less than 0.288° C. (“NO”),
the process moves to step S553.

[0273] Instep S544, the evaluation unit determines whether
or not the number of days in the high temperature phase in the
menstrual cycle is greater than or equal to nine days. When
the number of days in the high temperature phase is greater
than or equal to nine days (“YES”), the process moves to step
S545. However, when the number of days in the high tem-
perature phase is less than nine days (“NO”), the process
moves to step S553.

[0274] Instep S545, the evaluation unit determines whether
or not the post-rise fall number of days is less than three days.
In the case where the post-rise fall number of days is less than
three days (“YES”), the process moves to step S546. How-
ever, in the case where the post-rise fall number of days is
greater than or equal to three days (“NO”), the process moves
to step S553.

[0275] In step S546, the evaluation unit determines the
evaluation of luteum function to be “normal or insufficient
(with ovulation)”.

[0276] Meanwhile, in step S547, the evaluation unit deter-
mines whether or not the evaluation index “high temperature
phaserise end day” has been successfully specified in step S4.
In the case where the evaluation index “high temperature
phaserise end day” has been specified in step S4 (“YES”), the
process moves to step S548. However, in the case where the
evaluation index “high temperature phase rise end day” has
not been specified in step S4 (“NO™), the process moves to
step S543.

[0277] Instep S548, theevaluation unit determines whether
or not the value of the secondary evaluation index PA derived
in step S524 is less than or equal to 9. In the case where the
value of PA is less than or equal to 9 (“YES”), the process
moves to step S549. However, in the case where that value is
greater than 9 (“NO”), the process moves to step S543.

[0278] Instep S549, the evaluation unit determines whether
or not the value of the secondary evaluation index PC derived
in step S524 is less than or equal to 2. In the case where the
value of PC is less than or equal to 2 (“YES”), the process
moves to step S550. However, in the case where that value is
greater than 2 (“NO”), the process moves to step S543.

[0279] Instep S550, the evaluation unit determines whether
or not the number of days in the high temperature phase in the
menstrual cycle is greater than or equal to nine days. When
the number of days in the high temperature phase is greater
than or equal to nine days (“YES”), the process moves to step
S552. However, when the number of days in the high tem-
perature phase is less than nine days (“NO”), the process
moves to step S551.
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[0280] Instep S551, the evaluation unit determines whether
or not the high-temperature sufficient consecutive number of
days is greater than or equal to eight days. In the case where
that number of days is greater than or equal to eight days
(“YES”), the process moves to step S552. However, in the
case where that number of days is less than eight days (“NO”),
the process moves to step S556.

[0281] In step S552, the evaluation unit determines the
evaluation of luteum function to be “insufficient (with ovula-
tion)”.

[0282] Referring to FIG. 9G, in step 5553, the evaluation
unit determines whether or not the high-temperature suffi-
cient consecutive number of days is greater than or equal to
eight days. In the case where that number of days is greater
than or equal to eight days (“YES”), the process moves to step
S555. However, in the case where that number of days is less
than eight days (“NO”), the process moves to step S554.
[0283] In step S554, the evaluation unit determines the
evaluation of luteum function to be “insufficient (with ovula-
tion) or insufficient (no ovulation)”.

[0284] Meanwhile, in step S555, the evaluation unit deter-
mines whether or not the post-rise fall day standard value is
less than 0.205° C. In the case where the post-rise fall day
standard value is less than 0.205° C. (“YES”), the process
moves to step S556. However, in the case where that standard
value s greater than or equal to 0.205° C. (“NO™), the process
moves to step S554.

[0285] 1In step S556, the evaluation unit determines the
evaluation of luteum function to be “insufficient (with ovula-
tion).”

[0286] Through the processing performed in step S5
described above, the evaluation unit determines the evalua-
tion of luteum function to be “normal”, “insufficient (with
ovulation)”, “insufficient (no ovulation)”, or a sum of several
of those evaluations.

[0287] In the processing performed in step S6, which will
be described hereinafter, the evaluation unit determines the
evaluation of items aside from luteum function using several
of the plurality of evaluation indices derived in step S4.
[0288] Operations for evaluating items aside from luteum
function will be described in detail next with reference to
FIGS. 10A and 10B.

[0289] Referring to FIG. 10A, in step S601, the evaluation
unit determines which process to move to next based on the
number of days in the menstrual cycle. The process moves to
step S602 when the menstrual cycle is less than or equal to 24
days (“less than or equal to 24 days™), the process moves to
step S607 when the menstrual cycle is greater than or equal to
91 days (“greater than or equal to 91 days”™), the process
moves to step S608 when the menstrual cycle is greater than
or equal to 39 days and less than or equal to 90 days (“greater
than or equal to 39 days and less than or equal to 90 days”),
and the process moves to step S613 when the menstrual cycle
is greater than or equal to 25 days and less than or equal to 38
days (“greater than or equal to 25 days and less than or equal
to 38 days”).

[0290] When the menstrual cycle is less than or equal to 24
days, in step S602, the evaluation unit evaluates the menstrual
period as “epimenorrhagia”. The process then moves to step
S603.

[0291] Instep S603, the evaluation unit determines whether
or not the number of days in the low temperature phase in the
menstrual cycle is less than or equal to 11 days. When the
number of days in the low temperature phase is less than or
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equal to 11 days (“YES”), the process moves to step S604.
However, when the number of days in the low temperature
phase is greater than 11 days (“NO”), the process moves to
step S616.

[0292] Instep S604, the evaluation unit determines whether
or not the number of days in the high temperature phase in the
menstrual cycle is greater than or equal to ten days. When the
number of days in the high temperature phase is greater than
or equal to ten days (“YES”), the process moves to step S605.
However, when the number of days in the high temperature
phase is less than ten days (“NO”), the process moves to step
S616.

[0293] Instep S605, the evaluation unit determines whether
or not the evaluation of luteum function determined in step S5
includes an evaluation indicating that there is ovulation. In the
case where the luteum function evaluation includes “with
ovulation” (“YES”), the process moves to step S606. How-
ever, in the case where the luteum function evaluation does
not include “with ovulation” (“NQO”), the process moves to
step S616.

[0294] 1Instep S606, the evaluation unit evaluates the folli-
cular phase as “short”. The process then moves to step S616.
[0295] Meanwhile, when the menstrual cycle is greater
than or equal to 91 days, in step S607, the evaluation unit
evaluates the menstrual period as “secondary amenorrhea”.
The process then moves to step S616.

[0296] Meanwhile, when the menstrual cycle is greater
than or equal to 39 days and less than or equal to 90 days, in
step S608, the evaluation unit evaluates the menstrual period
as “oligomenorrhea”. The process then moves to step S609.
[0297] InstepS609,theevaluation unit determines whether
or not the number of days in the low temperature phase in the
menstrual cycle is greater than or equal to 25 days. When the
number of days in the low temperature phase is greater than or
equal to 25 days (“YES”), the process moves to step S610.
However, when the number of days in the low temperature
phase is less than 25 days (“NO™), the process moves to step
S616.

[0298] Instep S610, theevaluation unit determines whether
or not the number of days in the high temperature phase in the
menstrual cycle is less than or equal to 16 days. When the
number of days in the high temperature phase is less than or
equal to 16 days (“YES”), the process moves to step S611.
However, when the number of days in the high temperature
phase is greater than 16 days (“NO”), the process moves to
step S616.

[0299] InstepS611, theevaluation unit determines whether
or not the evaluation of luteum function determined in step S5
includes an evaluation indicating that there is ovulation. In the
case where the luteum function evaluation includes “with
ovulation” (“YES”), the process moves to step S612. How-
ever, in the case where the luteum function evaluation does
not include “with ovulation” (“NO”), the process moves to
step S616.

[0300] Instep S612, the evaluation unit evaluates the folli-
cular phase as “long”. The process then moves to step S616.

[0301] Meanwhile, when the menstrual cycle is greater
than or equal to 25 days and less than or equal to 38 days, in
step S613, the evaluation unit determines whether or not the
previous menstrual cycle (a menstrual cycle whose final day
is the day before the starting day of the current menstrual
period) is less than or equal to 90 days. When the previous
menstrual cycle is less than or equal to 90 days (“YES”), the
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process moves to step S614. However, when the previous
menstrual cycle is greater than 90 days (“NO”), the process
moves to step S616.

[0302] Instep S614, the evaluation unit compares the num-
ber of days in the previous menstrual cycle with the number of
days in the current menstrual cycle and determines whether or
not the difference between the two is greater than or equal to
eight days. When the difference between the two is greater
than or equal to eight days (“YES”), the process moves to step
S615. However, when the difference between the two is less
than eight days (“NO”), the process moves to step S616.
[0303] Instep S615, the evaluation unit evaluates the men-
strual period as “abnormal menstrual cycle”. The process
then moves to step S616.

[0304] Referring to FIG. 10B, in step S616, the evaluation
unit determines whether or not the phase number of the basal
body temperature curve is monophasic. When the basal body
temperature curve is biphasic (“NO”), the process moves to
step S617. However, when the basal body temperature curve
is monophasic (“YES™), the process moves to step S619.
[0305] InstepS617, the evaluation unit determines whether
or not the low temperature phase standard value is less than or
equal to 35.50° C. In the case where the low temperature
phase standard value is less than or equal to 35.50° C.
(“YES”), the process moves to step S618. However, in the
case where the low temperature phase standard value is
greater than 35.50° C. (“NO”), the processing performed in
step S6 ends (returns) and the process moves to step S7.
[0306] Instep S618, the evaluation unit evaluates the mea-
surement subject’s body temperature as “low”. The process-
ing performed in step S6 then ends (returns) and the process
moves to step S7. Note that in the case where this step is not
passed through in the processing performed in step S6, the
evaluation unit preferably evaluates the measurement sub-
ject’s body temperature as “not low” (as a default value).
[0307] Meanwhile, in step S619, the evaluation unit deter-
mines whether or not an average temperature in the menstrual
cycle is less than or equal to 35.50° C. In the case where the
average temperature in the menstrual cycle is less than or
equal to 35.50° C. (“YES”), the process moves to step S618.
However, in the case where the average temperature in the
menstrual cycle is greater than 35.50° C. (“NO”), the process-
ing performed in step S6 ends (returns) and the process moves
to step S7.

[0308] Through the processing performed in step S6
described thus far, the evaluation unit determines evaluations
for items aside from luteum function. Although the evalua-
tions of items aside from luteum function include evaluating
the follicular phase length, the menstrual period, the measure-
ment subject’s body temperature, and so on, the evaluations
are not limited to these items.

[0309] As described above, lastly, in step S7, the server 300
outputs the evaluation results for luteum function and the
items aside from luteum function in a predetermined format,
by causing the control unit 310 to operate as the output unit.
The information outputted at this time preferably includes the
values of several of the evaluation indices in addition to the
evaluation results.

[0310] Thereafter, the smartphone 200 receives the data
indicating the evaluation results and the values of several of
the evaluation indices and, based on that data, the basal body
temperature curve schematic diagram is displayed in a ren-
dered format. However, the rendering operations described
hereinafter may be carried out by the server 300, with the
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resulting image data being sent to the smartphone 200 and the
smartphone 200 displaying the basal body temperature curve
schematic diagram based on the image data received from the
server 300.

[0311] Next, the rendering of the basal body temperature
curve schematic diagram carried out by the control unit 210 of
the smartphone 200 operating as the rendering unit will be
described in detail.

[0312] FIGS. 11A to 11C are flowcharts illustrating opera-
tions through which the control unit 210 of the smartphone
200, operating as the rendering unit, generates the image data
of the basal body temperature curve schematic diagram based
on the data indicating the evaluation results and several of the
evaluation indices received from the server 300.

[0313] Referringto FIG. 11A, in step S701, the control unit
210 operating as the rendering unit (referred to simply as the
“rendering unit” hereinafter) determines which process to
move to next based on the luteum function evaluation result
obtained through step S5. When the luteum function evalua-
tion result is “insufficient (with ovulation)” or “insufficient
(with ovulation) or insufficient (no ovulation)”, the process
moves to step S703. On the other hand, when the luteum
function evaluation resultis “normal”, “normal or insufficient
(with ovulation)”, or “insufficient (no ovulation)”, the pro-
cess moves to step S702.

[0314] Instep S702, the rendering unit invalidates the value
of the evaluation index “post-rise maximum fall day”
obtained from the server 300. The process then moves to step
S705.

[0315] Meanwhile, in step S703, the rendering unit deter-
mines whether or not a value obtained by subtracting the
value of the evaluation index “low temperature phase stan-
dard value”, obtained from the server 300, from the basal
body temperature measurement value on the day indicated by
the evaluation index “post-rise maximum fall day”, obtained
from the server 300, is greater than or equal to 0.30° C. In the
case where the value resulting from the subtraction is greater
than or equal to 0.30° C. (“YES”), the process moves to step
S704. However, in the case where the value resulting from the
subtraction is less than 0.30° C. (“NO”), the process moves to
step S705.

[0316] Instep S704, the rendering unit determines whether
or not a value obtained by subtracting the value of the evalu-
ation index “low temperature phase standard upper limit
value”, obtained from the server 300, from the basal body
temperature measurement value on the day indicated by the
evaluation index “post-rise maximum fall day”, obtained
from the server 300, is greater than or equal to 0.00° C. In the
case where the value resulting from the subtraction is greater
than or equal to 0.00° C. (“YES”), the process moves to step
S702. However, in the case where the value resulting from the
subtraction is less than 0.00° C. (“NO”), the process moves to
step S705.

[0317] Referring to FIG. 11B, in step S705, the rendering
unit determines whether or not the evaluation index “phase
number (of the basal body temperature curve)” obtained from
the server 300 is monophasic. When the phase number is
biphasic (“NO”), the process moves to step S706. However,
when the phase number is monophasic (“YES”), the process
moves to step S713.

[0318] Instep S706,the rendering unitdetermines an initial
coordinate value (a first coordinate value) to be (first day of
menstrual cycle, low temperature phase standard value).
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[0319] Instep S707, the rendering unit determines the next
coordinate value (a second coordinate value) to be (low tem-
perature phase end day, low temperature phase standard
value).

[0320] Instep S708, the rendering unit determines whether
or not the evaluation index “high temperature phase rise end
day” has been successfully specified in step S4, based on the
data obtained from the server 300. In the case where the
evaluation index “high temperature phase rise end day” has
been specified in step S4 (“YES), the process moves to step
S710. However, in the case where the evaluation index “high
temperature phase rise end day” has not been specified in step
S4 (“NO”), the process moves to step S709.

[0321] Instep S709, the rendering unit determines the next
coordinate value (a third coordinate value) to be (high tem-
perature phase initial day, high temperature phase standard
value).

[0322] Instep S710, the rendering unit determines the next
coordinate value (the third coordinate value) to be (high tem-
perature phase rise end day, high temperature phase standard
value).

[0323] Instep S711, the rendering unit determines whether
or not the evaluation index “post-rise maximum fall day” has
been successfully specified in step S4, based on the data
obtained from the server 300. In the case where the evaluation
index “post-rise maximum fall day” has been specified in step
S4 (“YES”), the process moves to step S712. However, in the
case where the evaluation index “post-rise maximum fall
day” has not been specified in step S4 (“NO”), the process
moves to step S715.

[0324] Instep S712, the rendering unit determines the next
coordinate value (a fourth coordinate value) to be (post-rise
maximum fall day, basal body temperature measurement
value on post-rise maximum fall day).

[0325] Meanwhile, in step S713, the rendering unit deter-
mines the initial coordinate value (the first coordinate value)
to be (first day of menstrual cycle, average temperature during
menstrual cycle).

[0326] Instep S714, the rendering unit determines the next
coordinate value (the second coordinate value) to be (last day
of menstrual cycle, average temperature during menstrual
cycle).

[0327] Referring to FIG. 11C, in step S715, the rendering
unit determines whether or not the evaluation index “high
temperature phase fall start day” has been successfully speci-
fied in step S4, based on the data obtained from the server 300.
In the case where the evaluation index “high temperature
phase fall start day” has been specified in step S4 (“YES”), the
process moves to step S717. However, in the case where the
evaluation index “high temperature phase fall start day” has
not been specified in step S4 (“NO”), the process moves to
step S716.

[0328] Instep S716, the rendering unit determines the next
coordinate value (the fourth (or a fifth) coordinate value) to be
(last day of menstrual cycle, high temperature phase standard
value).

[0329] Meanwhile, in step S717, the rendering unit deter-
mines whether or not the evaluation index “high temperature
phase fall start day” specified in step S4 matches the men-
struation end day, based on the data obtained from the server
300. In the case where the days match (“YES”), the process
moves to step S716. However, in the case where the days do
not match (“NO”), the process moves to step S718.
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[0330] 1Instep S718, the rendering unit determines the next
coordinate value (the fourth (or the fifth) coordinate value) to
be (high temperature phase fall start day, high temperature
phase standard value).

[0331] Instep S719, the rendering unit determines the next
coordinate value (the fifth (or a sixth) coordinate value) to be
(last day of menstrual cycle, low temperature phase standard
value).

[0332] In step S720, the rendering unit renders line seg-
ments connecting the plurality of coordinate values deter-
mined from step S701 to step S719, in order from the first
coordinate value, to the second coordinate value, and so on.
[0333] By superimposing and displaying the basal body
temperature curve schematic diagram (polygonal line graph)
generated in this manner on the basal body temperature curve
based on the basal body temperature measurement values, the
user can intuitively understand her own luteum function and
the like; as a result, the user can be expected to proactively
carry out appropriate actions, such as being examined by a
doctor.

[0334] In this manner, the system 100 is capable of evalu-
ating luteum function and the like and notifying the user of the
evaluation results. The user can easily, and without involving
a third party, obtain knowledge regarding her own luteum
function. The system 100 also presents the basal body tem-
perature curve schematic diagram to the user. Accordingly,
the user can easily and intuitively understand her own physi-
cal condition, providing an effect in which the user is encour-
aged to take appropriate actions (being examined by a doctor
or the like) as a result.

[0335] Note that in the present specification, luteum func-
tion being “insufficient” is used to refer to all cases where
luteun function is not normal, for example. In other words, a
state where luteum function is insufficient includes both cases
where luteum function is not normal but ovulation is occur-
ring and cases where luteum function is not normal and no
ovulation is occurring, for example.

[0336] The system 100 can be realized as a thermometer, a
smartphone (a terminal device), and a computer (server),
serving as hardware, and software (computer programs
executed by the processors of the hardware elements).
[0337] This program can be recorded onto a recording
medium such as a CD, a DVD, a flash memory, or the like as
application software. By installing the application software
recorded on the recording medium in what is substantially a
computer device, such as a smartphone, a personal computer,
aPDA (personal digital assistant), the computer device can be
caused to execute the sending and receiving of the basal body
temperature data, the evaluation of Tuteum function, the send-
ing and receiving of luteum function evaluations, the display
of luteum function evaluation results, and so on.

[0338] Note that the functionality of the server 300 may be
incorporated into the smartphone 200. Furthermore, the sys-
tem 100 can also be configured substantially of only the
smartphone by incorporating the sensor unit 430 of the ther-
mometer 400 into this smartphone as well.

[0339] The smartphone mentioned here may be configured
of a personal computer, a tablet computer, or the like.
[0340] That is, a luteum function evaluation apparatus
according to an aspect of various preferred embodiments of
the present invention preferably includes a body temperature
obtainment unit that obtains basal body temperature data of a
measurement subject including information of basal body
temperature measurement values from a plurality of days; a
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menstrual cycle obtainment unit that obtains information of a
menstruation start day included in the plurality of days and a
menstruation end day corresponding to the menstruation start
day; an evaluation unit that evaluates luteum function based
on a plurality of basal body temperature measurement values
measured on different days within a period spanning from the
menstruation start day to the menstruation end day; and an
output unit that outputs a luteum function evaluation result
from the evaluation unit, and the apparatus preferably further
includes: a communication unit that receives, as the basal
body temperature measurement value, a body temperature
detected by an external thermometer from the external ther-
mometer, and outputs the temperature to the body tempera-
ture obtainment unit; and a notifying unit that receives the
luteum function evaluation result outputted by the output unit
and notifies a user of the result.

[0341] Note also that the functionality ofthe server 300 and
the smartphone 200 may be incorporated into the thermom-
eter400. Doing so makes it possible to substantially configure
the system 100 as the thermometer alone.

[0342] That is, a luteum function evaluation apparatus
according to an aspect of various preferred embodiments of
the present invention preferably includes a body temperature
obtainment unit that obtains basal body temperature data of a
measurement subject including information of basal body
temperature measurement values from a plurality of days; a
menstrual cycle obtainment unit that obtains information of a
menstruation start day included in the plurality of days and a
menstruation end day corresponding to the menstruation start
day; an evaluation unit that evaluates luteum function based
on a plurality of basal body temperature measurement values
measured on different days within a period spanning from the
menstruation start day to the menstruation end day; and an
output unit that outputs a luteum function evaluation result
from the evaluation unit, and the apparatus preferably further
includes: a sensor unit that detects a body temperature; and a
notifying unit that receives the luteum function evaluation
result outputted by the output unit and notifies a user of the
result, the body temperature obtainment unit obtaining the
body temperature detected by the sensor unit as the basal
body temperature measurement value.

[0343] The steps indicated in the operational flows are
merely examples, and it is of course possible for the system
100 to be realized through other flows as well. Furthermore,
the order and configurations of the steps can be replaced,
combined, and divided as desired without departing from the
essential spirit of the present invention.

[0344] With respect to the evaluation of the length of the
follicular phase carried out in steps S606, S612, and so on of
FIG. 10A, it should be noted that a range considered to be
normal for the number of days in the high temperature phase
and the number of days in the menstrual cycle is assumed as
anormal range for the number of days in the follicular phase,
and a normal range for the number of days in the follicular
phaseis assumed generally to be approximately 11 to 24 days.
As such, the evaluation of the “length” of the follicular phase
is carried out through a comparison with that normal range in
the various preferred embodiments of the present invention.

[0345] Furthermore, the various preferred embodiments of
the present invention assumes that the low temperature
phase=the follicular phase and the high temperature
phase=luteal phase. Because the number of days in the men-
strual cycle=the number of days in the low temperature
phase+the number of days in the high temperature phase, the
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number of days in the follicular phase is in the various pre-
ferred embodiments ofthe present invention determined pref-
erably as the number of days in the follicular phase=the
number of days in the low temperature phase=the number of
days in the menstrual cycle-the number of days in the high
temperature phase. In addition, the various preferred embodi-
ments of the present invention assume 25 to 38 days as a
normal range for the number of days in the menstrual cycle,
for example. Furthermore, the various preferred embodi-
ments of the present invention assume 11 to 16 days (with 14
days being the standard) as a normal range for the number of
days in the high temperature phase, for example. Accord-
ingly, the various preferred embodiments of the present
invention assume 11 (=25-14) days to 24 (=38-14) days as a
guidepost for the number of days in the follicular phase, for
example.
[0346] However, all of the numerical values discussed or
mentioned above in the descriptions of various preferred
embodiments of the present invention are merely examples,
and the present invention can be carried out with different
numerical values.
[0347] For example, approximately 12 to 18 days may be
taken as the guidepost for the normal range of the number of
days in the follicular phase. According to one source (Japan
Society of Obstetrics and Gynecology, Training Corner (Vol.
59,No. 4,2007); http://www.jsog.or.jp/activity/pdf/kenshu__
59-4 pdf), “the low temperature phase is normally 12 to 18
days; a low temperature phase continuing for 20 days or more
may indicate delayed follicular development due to insuffi-
cient FSH secretion”.
[0348] The numerical values referred to in the descriptions
of various preferred embodiments of the present invention
above are merely examples, and the present invention is not
intended to be limited to the above numerical value examples.
[0349] While preferred embodiments of the present inven-
tion have been described above, it is to be understood that
variations and modifications will be apparent to those skilled
in the art without departing from the scope and spirit of the
present invention. The scope of the present invention, there-
fore, is to be determined solely by the following claims.
1-18. (canceled)
19. A luteum function evaluation apparatus comprising:
a body temperature obtainment unit configured to obtain
basal body temperature data of a measurement subject
including information of a plurality of basal body tem-
perature measurement values from a plurality of days;
a menstrual cycle obtainment unit configured to obtain
information of a menstruation start day included in the
plurality of days and a menstruation end day;
an evaluation unit configured to evaluate luteum function
based on the plurality of basal body temperature mea-
surement values measured on different days within a
period spanning from the menstruation start day to the
menstruation end day; and
an output unit configured to output a luteum function
evaluation result from the evaluation unit; wherein
based on the plurality of basal body temperature measure-
ment values, the evaluation unit is configured to:
derive a high temperature phase rise end day and a high
temperature phase fall start day;

derive ahigh-temperature sufficient consecutive number
of days that is a number of consecutive days in a low
temperature phase in which the basal body tempera-
ture measurement value is higher than a predeter-
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mined temperature, a low temperature phase instabil-
ity level that is an index indicating a level of
fluctuation in the basal body temperature measure-
ment value during the low temperature phase, and a
high temperature phase stability level that is an index
indicating a stability level of the basal body tempera-
ture measurement value during a high temperature
phase;

derive a low temperature phase standard upper limit
value that is a highest temperature of the plurality of
basal body temperature measurement values in a
period spanning from a day after a predetermined first
number of days following the menstruation start day
to a final day of the low temperature phase, a low
temperature phase standard lower limit value thatis a
lowest temperature of the plurality of basal body tem-
perature measurement values in the period spanning
from the day after the predetermined first number of
days following the menstruation start day to the final
day of the low temperature phase, a low temperature
phase standard value that is an average value of the
low temperature phase standard upper limit value and
the low temperature phase standard lower limit value,
a high temperature phase standard value that is an
average value of the basal body temperature measure-
ment values in the high temperature phase, and a
post-rise maximum fall day temperature that is the
basal body temperature measurement value on a day
in the high temperature phase in which the basal body
temperature measurement value has a highest
decrease from the basal body temperature measure-
ment value on the previous day; and

evaluate the luteum function based on a number of days
in a current menstrual cycle, a phasic nature of a basal
body temperature curve, a number of days in the high
temperature phase, the high temperature phase rise
end day, the high temperature phase fall start day, the
high-temperature sufficient consecutive number of
days, the low temperature phase instability level, the
high temperature phase stability level, the low tem-
perature phase standard upper limit value, the low
temperature phase standard lower limit value, the low
temperature phase standard value, the high tempera-
ture phase standard value, and the post-rise maximum
fall day temperature.

20. The luteum function evaluation apparatus according to
claim 19, wherein the evaluation unit is configured to evaluate
the Iuteum function according to a plurality of evaluation
levels including at least “normal” and “insufficient”.

21. The luteum function evaluation apparatus according to
claim 20, wherein in a case where the luteum function has
been evaluated as “insufficient™, the evaluation unit is con-
figured to further estimate whether or not ovulation is occur-
ring based on the plurality of basal body temperature mea-
surement values, and is configured to further divide the
evaluation of insufficient into a plurality of classes including
at least “with ovulation” and “no ovulation”.

22. The luteum function evaluation apparatus according to
claim 21, wherein the evaluation unit is configured to derive
the current menstrual cycle that starts on the menstruation
start day based on the information of the menstruation start
day and the menstruation end day, derive the phasic nature
indicating whether or not the basal body temperature curve
includes the high temperature phase and the low temperature
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phase and is thus biphasic based on the plurality ofbasal body
temperature measurement values, and evaluate the luteum
function based on the number of days in the current menstrual
cycle and the phasic nature of the basal body temperature
curve.

23. The luteum function evaluation apparatus according to
claim 22, wherein the evaluation unit is configured to derive
the number of days in the high temperature phase of the
current menstrual cycle based on the plurality of basal body
temperature measurement values, and evaluate the luteum
function based on the number of days in the current menstrual
cycle, the phasic nature of the basal body temperature curve,
and the number of days in the high temperature phase.

24. The luteum function evaluation apparatus according to
claim 19, wherein the evaluation unit is configured to derive
the current menstrual cycle starting on the menstruation start
day based on the information of the menstruation start day
and the menstruation end day, and divide the current men-
strual cycle into a plurality of classes including at least “epi-
menorrhagia”, “secondary amenorrhea”, and “oligomenor-
rhea” based on the number of days in the current menstrual
cycle.

25. The luteum function evaluation apparatus according to
claim 24, wherein

the menstrual cycle obtainment unit is configured to further
obtain a number of days in a previous menstrual cycle
whose final day is the day before the menstruation start
day; and

the evaluation unit is configured to evaluate whether or not
the menstrual cycle is an abnormal menstrual cycle by
comparing the number of days in the previous menstrual
cycle with the number of days in the current menstrual
cycle.

26. The luteum function evaluation apparatus according to
claim 24, wherein based on the plurality of basal body tem-
perature measurement values, the evaluation unit is config-
ured to segment the current menstrual cycle into a plurality of
periods including at least a low temperature phase period and
a high temperature phase period, and evaluate a length of a
follicular phase based on a result of the segmenting and the
current menstrual cycle.

27. The luteum function evaluation apparatus according to
claim 19, further comprising:

a communication unit configured to receive, as one of the
plurality of basal body temperature measurement val-
ues, a body temperature detected by an external ther-
mometer, and output the temperature to the body tem-
perature obtainment unit; and

a notifying unit configured to receive the luteum function
evaluation result outputted by the output unit and notify
a user of the luteum function evaluation result.

28. The luteum function evaluation apparatus according to

claim 19, further comprising:

a sensor unit configured to detect a body temperature; and

a notifying unit configured to receive the luteum function
evaluation result outputted by the output unit and notify
auser of the luteum function evaluation result; wherein

the body temperature obtainment unit is configured to
obtain the body temperature detected by the sensor unit
as one of the plurality of basal body temperature mea-
surement values.

29. A luteum function evaluation system comprising:

a thermometer including a sensor unit configured to detect
a body temperature and a first communication unit con-
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figured to send the body temperature detected by the
sensor unit to an exterior as a basal body temperature
measurement value;
a terminal device including a second communication unit
configured to receive the basal body temperature mea-
surement value outputted by the first communication
unit, a first network communication unit configured to
send the received basal body temperature measurement
value to a network and receive a luteum function evalu-
ation result from the network, and a notifying unit con-
figured to notify a user of the luteum function evaluation
result; and
a luteum function evaluation apparatus including a body
temperature obtainment unit configured to obtain basal
body temperature data of a measurement subject includ-
ing information ofbasal body temperature measurement
values from a plurality of days, a menstrual cycle obtain-
ment unit configured to obtain information of a men-
struation start day included in the plurality of days and a
menstruation end day, an evaluation unit configured to
evaluate luteum function based on a plurality of basal
body temperature measurement values measured on dif-
ferent days within a period spanning from the menstrua-
tion start day to the menstruation end day, an output unit
configured to output the luteum function evaluation
result from the evaluation unit, and a second network
communication unit configured to receive the basal
body temperature measurement values over the network
and send the luteum function evaluation result outputted
by the output unit to the network; wherein
based on the plurality of basal body temperature measure-
ment values, the evaluation unit is configured to:
derive a high temperature phase rise end day and a high
temperature phase fall start day;

derive a high-temperature sufficient consecutive number
of days that is a number of consecutive days in a low
temperature phase in which the basal body tempera-
ture measurement value is higher than a predeter-
mined temperature, a low temperature phase instabil-
ity level that is an index indicating a level of
fluctuation in the basal body temperature measure-
ment value during the low temperature phase, and a
high temperature phase stability level that is an index
indicating a stability level of the basal body tempera-
ture measurement value during a high temperature
phase;

derive a low temperature phase standard upper limit
value that is a highest temperature of the plurality of
basal body temperature measurement values in a
period spanning from a day after a predetermined first
number of days following the menstruation start day
to a final day of the low temperature phase, a low
temperature phase standard lower limit value thatis a
lowest temperature of the plurality of basal body tem-
perature measurement values in the period spanning
from the day after the predetermined first number of
days following the menstruation start day to the final
day of the low temperature phase, a low temperature
phase standard value that is an average value of the
low temperature phase standard upper limit value and
the low temperature phase standard lower limit value,
a high temperature phase standard value that is an
average value of the basal body temperature measure-
ment values in the high temperature phase, and a
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post-rise maximum fall day temperature that is the
basal body temperature measurement value on a day
in the high temperature phase in which the basal body
temperature measurement value has a highest
decrease from the basal body temperature measure-
ment value on the previous day; and

evaluate the luteum function based on a number of days
in a current menstrual cycle, a phasic nature of a basal
body temperature curve, a number of days in the high
temperature phase, the high temperature phase rise
end day, the high temperature phase fall start day, the
high-temperature sufficient consecutive number of
days, the low temperature phase instability level, the
high temperature phase stability level, the low tem-
perature phase standard upper limit value, the low
temperature phase standard lower limit value, the low
temperature phase standard value, the high tempera-
ture phase standard value, and the post-rise maximum
fall day temperature.
30. The luteum function evaluation system according to
claim 29, wherein
the terminal device further includes an operating unit con-
figured to accept input from the user and send informa-
tion of the menstruation start day and the menstruation
end day inputted by the user from the first network
communication unit to the network; and
the menstrual cycle obtainment unit of the luteum function
evaluation apparatus is configured to obtain the infor-
mation of the menstruation start day and the menstrua-
tion end day, sent by the terminal device, from the net-
work via the second network communication unit.
31. The luteum function evaluation system according to
claim 29, wherein the terminal device further includes a ren-
dering unit configured to generate an image and a display umt
capable of displaying an image, and the rendering unit is
configured to generate an image of a basal body temperature
curve schematic diagram based on the luteum function evalu-
ation result and cause the schematic diagram to be displayed
in the display unit.
32. A luteum function evaluation method carried out by a
luteum function evaluation apparatus, the method compris-
ing:
a body temperature obtainment step of obtaining basal
body temperature data of a measurement subject includ-
ing information indicating a plurality of basal body tem-
perature measurement values from a plurality of days;
amenstrual cycle obtainment step of obtaining information
of a menstruation start day included in the plurality of
days and a menstruation end day;
an evaluation step of evaluating luteum function based on
the plurality of basal body temperature measurement
values measured on different days within a period span-
ning from the menstruation start day to the menstruation
end day; and
an output step of outputting a luteum function evaluation
result generated in the evaluation step; wherein
the evaluation step includes substeps of, based on the plu-
rality of basal body temperature measurement values:
deriving a high temperature phase rise end day and a
high temperature phase fall start day;

deriving a high-temperature sufficient consecutive num-
ber of days that is a number of consecutive days in a
low temperature phase in which the basal body tem-
perature measurement value is higher than a predeter-
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mined temperature, a low temperature phase instabil-
ity level that is an index indicating a level of
fluctuation in the basal body temperature measure-
ment value during the low temperature phase, and a
high temperature phase stability level that is an index
indicating a stability level of the basal body tempera-
ture measurement value during a high temperature
phase;

deriving a low temperature phase standard upper limit
value that is a highest temperature of the plurality of
basal body temperature measurement values in a
period spanning from a day after a predetermined first
number of days following the menstruation start day
to a final day of the low temperature phase, a low
temperature phase standard lower limit value thatis a
lowest temperature of the plurality of basal body tem-
perature measurement values in the period spanning
from the day after the predetermined first number of
days following the menstruation start day to the final
day of the low temperature phase, a low temperature
phase standard value that is an average value of the
low temperature phase standard upper limit value and
the low temperature phase standard lower limit value,
a high temperature phase standard value that is an
average value of the basal body temperature measure-
ment values in the high temperature phase, and a
post-rise maximum fall day temperature that is the
basal body temperature measurement value on a day
in the high temperature phase in which the basal body
temperature measurement value has a highest
decrease from the basal body temperature measure-
ment value on the previous day; and

evaluating the luteum function based on a number of
days in a current menstrual cycle, a phasic nature of a
basal body temperature curve, a number of days in the
high temperature phase, the high temperature phase
rise end day, the high temperature phase fall start day,
the high-temperature sufficient consecutive number
of days, the low temperature phase instability level,
the high temperature phase stability level, the low
temperature phase standard upper limit value, the low
temperature phase standard lower limit value, the low
temperature phase standard value, the high tempera-
ture phase standard value, and the post-rise maxinum
fall day temperature.

33. A non-transitory computer-readable medium including
a luteum function evaluation program that, when executed by
a computer of a luteum function evaluation apparatus, causes
the computer to execute:

a body temperature obtainment step of obtaining basal
body temperature data of a measurement subject includ-
ing information indicating a plurality of basal body tem-
perature measurement values from a plurality of days;

amenstrual cycle obtainment step of obtaining information
of a menstruation start day included in the plurality of
days and a menstruation end day;

an evaluation step of evaluating luteum function based on
the plurality of basal body temperature measurement
values measured on different days within a period span-
ning from the menstruation start day to the menstruation
end day; and

an output step of outputting a luteum function evaluation
result generated in the evaluation step; wherein
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day of the low temperature phase, a low temperature
phase standard value that is an average value of the
low temperature phase standard upper limit value and

the evaluation step includes substeps of, based on the plu-
rality of basal body temperature measurement values:

deriving a high temperature phase rise end day and a

high temperature phase fall start day;

deriving a high-temperature sufficient consecutive num-
ber of days that is a number of consecutive days in a
low temperature phase in which the basal body tem-
perature measurement value is higher than a predeter-
mined temperature, a low temperature phase instabil-
ity level that is an index indicating a level of
fluctuation in the basal body temperature measure-
ment value during the low temperature phase, and a
high temperature phase stability level that is an index
indicating a stability level of the basal body tempera-
ture measurement value during a high temperature
phase;

deriving a low temperature phase standard upper limit
value that is a highest temperature of the plurality of
basal body temperature measurement values in a
period spanning from a day after a predetermined first
number of days following the menstruation start day
to a final day of the low temperature phase, a low
temperature phase standard lower limit value that is a
lowest temperature of the plurality of basal body tem-
perature measurement values in the period spanning
from the day after the predetermined first number of
days following the menstruation start day to the final

the low temperature phase standard lower limit value,
a high temperature phase standard value that is an
average value of the basal body temperature measure-
ment values in the high temperature phase, and a
post-tise maximum fall day temperature that is the
basal body temperature measurement value on a day
in the high temperature phase in which the basal body
temperature measurement value has a highest
decrease from the basal body temperature measure-
ment value on the previous day; and

evaluating the luteum function based on a number of

days in a current menstrual cycle, a phasic nature of a
basal body temperature curve, a number of days in the
high temperature phase, the high temperature phase
rise end day, the high temperature phase fall start day,
the high-temperature sufficient consecutive number
of days, the low temperature phase instability level,
the high temperature phase stability level, the low
temperature phase standard upper limit value, the low
temperature phase standard lower limit value, the low
temperature phase standard value, the high tempera-
ture phase standard value, and the post-rise maximum
fall day temperature.
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